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ABSTRACT 


The objectives of this project were: (l) to obtain 
quantitative collections of fallout to determine mass 
per unit area, ionization decay rates, and size-activity 
relationships 5 ( 2 ) to compare radiochemical, chemical, 
and physical properties of environmental surface material 
and fallout material; and ( 3 ) to measure, during fal’out, 
t'je radiation dose rate and accumulated integrated doet 
with tim without discriminating among initial, transit, 
and deposited radiation sources. 

All sixteen of the stations in the array received 
measurable amounts of fallout. Quantitative measurements 
of fallout cans per unit area, ionization decay, and size- 
activity relationships are tabulated for most of the sta¬ 
tions. FBdiochemical analyses of 46 semplea for as many 
as 13 radionuclides are tabulate! and indicate the expected 
amount of fractionation for the type of weapon used. 
Particle studies on selected samples show ttet from 0 to 50 
percent of the particles in a sample are radioactive, and 
comparative photomicrographs and autoradiographs of char¬ 
acteristic particles are shown. Selected particles with 
different physical properties showed identical gamma-ray 
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spectra vhen subjected to leaching and exchange experi¬ 
ments, indicating the need for further study of the 

oL 

mechanism of fallcut formation. Neutron-induced Na 
predominated in early-time gamma-ray spectra. This 
indicates an efficient coupling of the neutron flux of 
the subsurface weapon with the Na -producing materials 
contained within the crater volume. 

Dose rate and dose histories were well documented 
at most stations and are presented in graphic and tabular 
form. Some inaccuracy of the tn*e gamma-dose values 
exists because of uncertainty in initial gasua-dose 
determination due to terrain shielding and weapon deto¬ 
nation geometry. Most of the fallout was down at the 
array stations in less than one hour and the dOBe rate 

curves at most stations show similar decay rates 
-1 2 

approximating t * . 
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CHAPTER 1 
INTRODUCTION 


1.1 OBJECTIVES 

The specific objectives of this project were (l) to 
make quantitative collections of fallout from a low-yield 
tactical weapon in order to determine mass per unit area, 
ionization decay rate, and size-activity relationships e.t 
sixteen selected locations in the predicted fallout pat¬ 
tern within one mile of ground zero; (2) to analyze and 
compare radiochemical, chemical »r.d physical properties 
of fallout material with those of the environmental sur¬ 
face material; and (3) to measure, during fallout, the 
radiation dose rates and accumulated dose with time near 
each of the sixteen collection stations without discrimi¬ 
nating among initial, transit, and deposited radiation 
sources. 

1.2 BACKGROUND 

Starting with Operation Greenhouse in 1950, the U.S. Naval 
Radiological Defense Laboratory (NRDL) has participated in 
fallout programs of most of the weapons tests to date and has 
contributed to the present understanding of many of the aspects 
of initial gamma radiation, fallout formation, transport, 
deposition and gamma radiation fields. 
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Data on radioactive fallout produced by 
nuclear explosions provide useful information leading to 
the effective development of countermeasures. The data 
may be divided into four study areas: (l) the formation 
of fallout; (2) the distribution of fallout; ( 3 ) the 
radiological exposure environment; and (4) the alteration 
of exposure environment by countermeasures. 

Theoretical studies, data compilations, or empirical 
generalizations of experimental data in each of the four 
study areas may be considered in terms of a thermochemical 
model of the fallout formation process, a meteorological 
model of the distribution process, a hazard model of the 
exposure environment, and a countermeasure system model 
that can be used to change, in a desired vay, the exposure 
environment. The collections,.field measurements, and 
sample analysis of this project contribute most directly 
to the formation or evaluation of the theoretical or 
empirical models in all the above areas. 

The present plan, based on extensive past experi¬ 
ence, was intended to provide data on radiological, 
physical, and chemical properties of fallout at a 
limited number of sampling points for a weapon and 

environment different from Shot Small Bey. The opportun¬ 
ity to participate in a3 many different events as possible 
provides v-Iuable data for the determination of fallout 
characteristics. .. 
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CHAPTER 2 


PROCEDURE 

A successful fallout collecting and analysis project 
requires the satisfactory solution of several problems: 

(l) locating of measurement stations within the fallout 
pattern, (2) selection of instrumentation to cover the 
range of expected measurement values and meeting opera¬ 
tional requirements of instrument and fallout collector 
placement and recovery during variable preshot times and 
postshot times when control of radiation dose to recovery 
personnel is of prime importance, ( 3 ) determination of the 
best sample handling and analysis techniques in the field 
and at the home laboratory., and (k) processing of the data 
to achieve the objectives of the project. 

2.1 PTANNING 

The greatest, uncertainty in any fallout collection 
project lies in the proper placement of the collectors to 
be within the fallout pattern. The meteorological factors 
affecting the fallout distribution process are difficult 
to predict far in advance of shot time. Difficulties 
ouch as delay of shot time and low priority of the fall¬ 
out project have added to the problem of proper collector 
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placement. 

In an effort to obtain greater reliability in proper 
collector placement in the present project, careful con¬ 
sideration was given to estimating the meteorological 
factors. From weather records, seasonal trends in wind 
structure were established,ar.d a computer-programmed 
fallout model developed by NRDL (Reference l) was applied 
to predict probable fallout patterns. In addition to the 
long-term fallout pattern predictions based on seasonal 
wind trends used for the placement of fallout collectors, 
it vas planned to telephone wind data at shot time for 
computer input for a prediction of the actual fallout 
patterns. The dual purpose of this procedure was to pre¬ 
dict radiation-intensity patterns that could facilitate 
planning of sample-recovery procedures, and to check the 
validity of the fallout model. 

2.2 STATION ARRAY 

Figure 2.1 shows the fallout-collection station 
array in relation to ground zero ( GZ }. The array was 
originally a symmetrical arrangement about the 335° bear¬ 
ing line through ground zero which matched the planning 
wind from 155°* As shot time approached, it became 
apparent that the symmetrical array might not lie 
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entirely vithin the fallout pattern and that the pre¬ 
dicted shot-time wind from 210° might deposit the fall¬ 
out east of the array. 

To compensate for this expected change in shot-time 
wind the original station array was altered between 0400 
and 0600 on shot day. Stations 24, 32, and 34 were moved 
to their final locations at the eastern ends of Lines 10 
and 20. In tbs short time available to move the three 
stations, only the GITR's (Section 2.3) and the fallout 
collection trays were moved to the new locations and set 
up,as will be described later. 

Table 2.1 presents data on the final station array. 

It should be noted that ground zero was not visible from 
11 of the 16 stations because of the roughness of the 
terrain, a fact that contributed to uncertainties in esti¬ 
mating initial radiation. The elevation above ground zero 
at each station was measured with a standard aircraft 
altimeter to an accuracy of + 10 feet. Elevations of 
Stations 24, 32, and 34 were not measured at their final 
locations. 

2.3 DBffiUHEHTATION 

Several instruments were used at each of the 16 
station locations for the determination of fallout charac- 
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teristjcs. Primary instruments vere the always-open (AO) 
collector trays which retained fallout samples for post¬ 
shot analysis, and Gamma Intensity Time Recorders (GITR’s) 
which provided dose rate and dose-versus time records. Second¬ 
ary instruments to substantiate GXTR data were self-read¬ 
ing pencil dosimeters placed with each GITR to record total 
dose accumulated to time of recovery, and radiac survey 
meters carried by the recovery crews^which measured dose 
rates at recovery time for each station. 

2.3.1 Basic flallout Collectors and Platform (Fig¬ 
ure 2.2). The basic always-open fallout collector (AO) was 
a #16 gage aluminum tray 2h inches by 24 inches by 2 inches 
deep. An insert of venetian-blind louvers, especially 
developed for Operation Sun Beam by HRDL (described In 
Appendix B) was provided to eliminate bounce-out of large 
particles and minimize the loss of fine particles by the 
creation of dead-air cells in the tray. The cover, employ¬ 
ing a sponge-rubber gasket,provided a dust-tight closure 
during transport from the fallout-collecting station to 
the sample-analysis laboratory. 

The wooden platform supporting the basic collector 
trays was 10 feet by 12 feet by 6 inches, leveled and 
oriented with the 12-foot edges in a north-south direc- 
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tion. The top surface of the platform vaa i/2-inch-thick 
Douglas fir plywocd with a recess at the center of the 
north half (dcwnwind and away from ground zero) to receive 
a standard HRDL open-close collector. Around the outer 
rim r the platform was a 2-inch-high sheet-metal angle 
enclosing a 2-foot-wide zone of dummy louder sections, 
similar to the tray inseits mentioned above. This dunpy 
section,together with the inserts in the collection tray8, 
eliminated edge effects and presented a uniform louvered 
surface,opening toward ground zero. Only the center por¬ 
tion (with trays) was used for the actual collection of 
material for analysis. Each of the trays was held firmly 
to the platform in its proper location by four spring 
holddown hooks screwed into the platform. Normally, ten 
trays were used plus the open-close collector, tout in this 
case one tray was deducted for Sedan-event collection and 
the open-close collector was not available because of pre¬ 
vious commitments to Project 2.9, Shot Small Boy. This left 
a total of nine treys per station which were arranged to 
fill all the spaces except the northwest corner position 
and the ope close collector recess. The trays were numbered 
1 through 9 starting with 1 at the southeast corner of tho 
3 x 4 tray array. The first rew had Trays 1, 2, and 3J the 
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second row had 4, 5 ar«d 6. behind 1, 2, and 3> respec¬ 
tively; the third row had 7 and 8 behind 4 and 6; and the 
fourth row had only one tray. No. 9, behind 7* 

Station® 24, 32, and 34, which were relocated during 
the C400 to 0600 period on shot day, consisted of nine col¬ 
lector trays in a square array in the center of an 8-foot 
square panel of hardboard laid on the ground to conform with 
the terrain, They were not level, did not have the dumny 
louver bord/-~, and the trays were not held down. But, as 
with the unmoved stations, the trays were oriented so that 
the louvers opened upwind toward the south and ground zero. 

They were numbered from east to west as above in three 
rows from south to north: 1, 2, and 3; 4, 5 and 6; and 7, 

8, and 9. 

2.3.2 OITR Description and Installation . The NRDL Gamma 
Intensity Time Recorder (GITR ) Model 103 (Reference 2) 
(Figure 2.3) is a self-powered device consisting of a de¬ 
tector unit and a recorder unit. The detector unit consists 
of tvs concentric ionization chambers with associated re¬ 
cycling electrometers. During this operation, the detector 
unit was mounted inside the case. A given increment of 
gamma-radiation dose discharges the ionization chamber and 
cornea the electrometer to send a pulse to the recorder 
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and to recharge the ionization chamber. The pulses are re¬ 
corded as on-off Information on tvo channels (high and lew 
range) of magnetic tape while a timing pulse is recorded on 
a third tape channel. A suitable readout mechanism is used 
to superimpose the data and time channels and provide dose 
rate and integrated dose versus time. 

The GITR's were placed 10 to 30 feet from the collector 
platforms at each station. At six of the stations close to 
ground zero the GITR's were fully shock-mounted. At the 
remainder of the stations the GITR : s were tied on wood plat¬ 
forms wired to metal stakes. Direct-reading pocket dosi¬ 
meters (200-r and 600-r range) were placed inside each 
«ITR case to determine, qualitatively, if radiation was 
received. 

The starting signal for the GITR’s was provided by 
Sdgerton, Germeshausen, and Grier (BG&G) at minus 30 sec¬ 
onds through a hard-wire connection. Station 24, 32 and 
34 GITR’s, which were relocated shortly before shot time, 
were manually started at 0559 hours on shot day by the 
three teams which relocated and armed the stations. 
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2.4 OPERATION!; IN THF, FIE ID 

Field operations involved preshot preparation of fall¬ 
out collectors and instrumentation and prompt postshot 
recovery of fallout samples for analyses before radioactive 
decay diminished their value as source of data. labora¬ 
tory equipment in the field vas essential for the radiolog¬ 
ical assessment cf each sample recovered and to perform 
certain analyses that could not vait until the samples were 
returned to NRDI-. 

2.4.1 Preshot Operations. The basic collector trays 
were installed on the platform by D-2. No covering for the 
trays was provided because the soil was well stabilized and 
the access roads were far enough removed so there was mini¬ 
mi preshot debris collection in the treys. Ihe troy 
covers and cover clips were stored in a ten-tray box at 
each station downwind from the platform. Tho box was 
wrapped in polyethylene sheeting to minimize contamination 
of the sample processing area after recovery. 

The GITR's were checked and armed between 0300 and OGOO 
on shot day. The self-reading pocket dosimeters were zeroed 
end a final readiness check of each station was mode. Sta¬ 
tion*. 24, R2, and 34 were moved as described above. 

2.4.2 Postshot Recovery . Usint early-time radiation- 
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survey information obtained by other projects as a guide, 
initial penetration of the radiation area was made from 
the west side of the array at Station 22 at 1600 hours on 
shot day. One recovery team was able to recover sample 
trays at Stations 22, 20, and 30 before being obliged to 
leave the radiation area and in order to remain within 
prescribed radiation dose limitations. Having established 
the general radiation intensities for the area, additional 
recovery teams were able to collect sample trays from Sta¬ 
tions 01, 02, 32, lU, 2k, 32, 33, and 3U for a total of 
eleven stations recovered on shot day. Because of high 
radiation levels, the remaining stations were left to 
decay further before recovery. 

On D+l day. sample trays at Stations 13, 21, 23, and 
31 were recovered for analysis, but the sample radiation 
level was too high (over 4,000,000 counts/'min) for immediate gross 
counting of the trays. The GITR's were recovered from all 
stations but 11, 13, and 21 on D+l day. The recovery of 
sample trays at Station 11 and the three remaining GITR's 
was made on D+6. All samples and GITR's recovered were re¬ 
turned to the field 3aboratories for ana3ysis and evaluation. 

Arrangements were made with Los Alamos Scientific 
Laboratory (lASL) to obtain cloud samples from 8-57 air* 
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craft operating from Indian Springs Air Force Base. One 
quarter of the total of each of two samples obtained from 
cloud penetrations at 11,000- and 14,000-foot altitudes 
at H+23 minutes was returned tc N3DL for complete radio¬ 
chemical analyses. Swatch samples from the cloudyobtained 
at 12,000 feet at H-*48 minutes and 13>?00 feet at H-*-54 
minutes(Were used for particle studies. 

2.4.3 Analytical Equipment . Extensive laboratory 
facilities were set up in trailers at the RTS Control 
Point Humber One where all the recovered samples were re¬ 
turned for counting and physical and chemical analyses. 

The more important pieces of equipment are described below. 

Two types of radiation counters were used to measure 
the amount of radiation present in the recovered samples. 

The first type, colloquially known as a cathouse counter, 
was a chamber large enough to accept the 24-inch collector 
trays and lad two Indies of lead shielding on all sides. 
Radiation from the sample was detected ’ey a thallium-acti¬ 
vated sodium-iodide scintillation crystal, 1-1/2 inch dia¬ 
meter and 1-inch thick, mounted in the top face of the cham¬ 
ber about 3 feet above the sample tray. Pulses from a 
photomultiplier tube coupled to the crystal were preampli¬ 
fied and registered by a Systron scaler during the counting - 
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time period. All readings were normalized to a standard 
response of 32.100 ccunts/min for 100 pg of radium on the floor of 
the counter. This standardization permitted direct applica¬ 
tion, if desired, of the calibration data lor a similar 
counter reported in Reference 3 (Operation Redwing). 

The second type of counter used was a 4-pi high-pres¬ 
sure-gas ionization chamber (Reference 4) which accepted 
samples of 50-cc maximum volume in a l-l/2 inch O.D. test 
tube. Radiation from the sample was detected by a 926-in 
chamber of high-pressure (600 psi) argon gas surrounding 
the thimble containing the sample. Suitable electronics 
was provided to measure the current produced and a 100-pg 
radium standard was used to correct sample readings tc a 
comnon base for comparison. 

Throughout all counting procedures, care was exercised 
to preserve low•background count ny isolation of the counter 
from the sample storage area and by packaging of samples to 
nrevent contamination of the counter. 

Flysical properties of the samples were determined by 
standard sieving techniques using selected sizes of sieves 
on a Rolfep^ machine. Laboratory balance- were used to find 

TI Manufactured by W. S. l^ler Co., Cleveland, Ghic.. 
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weight-size relationships and the 4-pi ion chamber was used 
to measure radioactivity-size relationships of the sieved 
fractions. A thermally inculatea water-settling column was 
used to determine subsieve partible size distributions. 

Samples drawn from a homogeneously mined suspension in the 
column of a known amount of su v sieve (< 44 p) fallout particles 
at predetermined times corresponding to known particle-size 
settling rates were centrifuged^dried and weighed. 

A chemistry laboratory in one trailer was available for 
fallout soluoility and leaching studies. Results of these 
studies were determined from. 4-p_ ionization-chamber measure- 
mints. 

2.4.4 Sample Analysis . The following procedures of 
sample processing and analysis were used: 

" (l) All the basic collector trays recovered from the 
field were gross-courted in the cathouse counter. This pro¬ 
vided a preliminary assessment of the sample activity. 

(2) One tray from nearly every station was set aside 
as a gross decay sample and counted periodically in the 
cathcuse counter. 

(3) impending upon the station and the amount of activ¬ 
ity and mass in an individual tray, the material from a 

single or combined troys for each of many stations was 
brushed out. It was then weighed and dry-sieved on a Rotap 
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Zach individual 


machine, using a nest of standard sieves. 

fraction was weighed and then measured in the 4-pi ion 
clamber to give mass-particle size-activity relationships. 

(4) The dry-sieved fractions from one tray at one sta¬ 
tion were measured in the 4-pi ion chamber as decay samples. 

A second tray from the same station was decay counted in the 
cathouse counter. 

( 5 ) Selected material from sene stations was wet-sieved 
and the particle size distribution of the less-than-44-micron 
material was determined by a water-column settling technique. 
The greater-tlian-44-raicron material was dry-sieved, weighed, 
and measured in the 4-pi ion chamber. 

(6) Seme of the early recovered samples were analyzed 
with a gamaa-ray spectrometer to determine the relative 
abundance of short half-life isotopes. 

( 7 ) Samples from some stations were wet-sieved and 

two particle sizes were leached in pH 1 BC1 solutions, 
pH 6 distilled BUO, and pH 10 HaOR solutions for differ¬ 
ent periods of Similar samples were mixed with water 

and adobejor w and montaiorillonite clay, 9 '.id allowed 
to stand for i -rent periods of time to study the extent 
of desorpticT: ' fusion products from fallout particles. 
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2.5 ANALYSIS OF SAMPIES RETURNED TO NRDL 

Fallout from 13 basic collector trays in the 
highest radiation area was returned promptly to NRDL for 
particle and radiochemical studies. Fallout from 4 col¬ 
lectors was size-separated into 9 or 10 fractions. The 
remainder were not sieved. 

Of the 4 samples which were sieved into fractions, 
13 pan fractions were sent to Tracerlab, Inc., for 
complete radiochemical analyses (17 nuclides) and 

23 fractions were sent for partial radiochemistry 

{k nuclides). (See Appendix C.) Eight gross samples were 
also sent for partial radiochemical analysis and two cloud 
samples received from IASL received complete radiochemical 
analysis. 

Stanford Research Institute (SRI) conducted particle 
studies on one gross sample and two cloud samples. 

Appendix C shows the disposition of all the samples 
returned from the field for radiochemical analysis. 

Samples analyzed in the field (Section 2.4.4) and field 
laboratory equipment (Section 2. b. 3) were ultimately (D+30 
t’ays) returned and stored at Camp Parks, California, where 
analyses and decay measurements were continued. 
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2.6 data reduction 

Sellout sample analysis data obtained, at the test site 
and at Camp Farks was transcribed to punched cards Tor manip- 
ulation ^and final tabulated 134 machine printouts are in¬ 
cluded in this FOR. Cathouse counter and 4-pi ionisation- 
chamber raw data are tabulated in Appendix D. Corrections 
applied to the raw data include background, instrument re¬ 
sponse and decay correction to a common time of H+100 hours, 
for comparative purposes. 

2.6.1 Processing of Dose-Rate Data . 

The gamma-dose increments recorded on the GITR magnetic 
tapes were converted at. NHDL to punched tape readout by an 
electronic data-reduction system that measured the time 
interval between dose increments (Reference 5). The punched 
tape in turn was converted to 134 magnetic input tape by a 
data translator. This input data, along with calibration 
corrections, was tl>en processed by NRDL's 134-704 computer 
to provide printouts of dose-rate histories and accumulated 
doses. The printout data was then examined and culled of 
anomalies. The first few seconds of recorded date were also 
converted onto oscillograms so that this data could be 
examined in detail. Finally, the printout and oscillograms 
were reeolved to provide continuous dose-rate data with 
respect to accurate time. 
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The instrumentation employed did not record the initial 
radiation and an estimate of its contribution to the total 
dose is not possible. This is because in cases where ground 
zero was visible from the station, instrument saturation made 
the value uncertain. From stations where ground zero was not 
visible there was an additional effect due to the attenuation 
of initial radiation by the terrain. 

2.6.2 Support From Other Projects . To increase data - 
reduction efficiency and to provide a uniform presentation 
of data from several events, a joint effort by Johnie Boy 
Project 2.9, Small Bpy Projects 2.9, 2.10, and 2.11, and 
Sedan Project 62.90 was initiated. This effort permitted 
considerable specialization in handling certain types of 
data common to all the events and resulted in an overall 
saving in time and manpower. 
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Each individual 


machine, using a nest of standard sieves, 
size fraction was weighed and then measured in the 4-pi ion 
chamber to give mass-particle size-activity relationships. 

(4) The diy-sieved fractions from one tray at one sta¬ 
tion were measured in the 4-pi ion chamber as decay samples. 

A second tray from the same station was decay counted in the 
cathouse counter. 

(5) Selected material fren sctne stations was wet-sieved 
and the particle size distribution of the less-t'nan-44-micron 
material was determined by a water-column settling technique. 
The greater-than-44-raicron material was dry-sieved, weighed, 
and measured in the 4-pi ion chamber. 

' () Sane c£ the early recovered samples were analyzed 
with a gamma-ray spectrometer to determine the relative 
abundance of short half-life isotopes. 

{ 7 } Samples from some stations were wet-sieved and 
two particle sizes were leached in pH .1 HC1 solutions, 
pH 6 distilled HgO, and pH ID NaOE solutions for differ¬ 
ent periods cf time. Similar samples were mixed with water 
and adobe, or water and monimorillonite clay, and allowed 
to stand for different periods of time to study the extent 
of desorption of fission products from fallout particles. 
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2.5 ANALYSIS OP SAMPIES RETURNED TO NRDL 

Fallout from 13 basic collector trays in the 
highest radiation area was returned promptly to NRDL for 
particle and radiochemical studies. Fallout from 4 col¬ 
lectors was size-separated into 9 or 1C fractions. Tl.e 
remainder were not sieved. 

Of the 4 samples which were sieved into fractions, 
13 pan fractions were sent to Tracerlab, Inc., for 
complete radiochemical analyses ( 17 nuclides) and 

23 fractions were sent for partial radiochemistry 

(4 nuclides). (See Appendix C.) Eight gross samples were 
also sent for partial radiochemical analysis and two cloud 
samples received from IASL received complete radiochemical 
analysis. 

Stanford Research Institute (SRI) conducted particle 
studies on one gross sample and two cloud samples. 

Appendix C shows the disposition of all the samples 
returned from the field for radiochemical analysis. 

Samples analyzed in the field (Section 2.4.4) and field 
laboratory equipment (Section 2 .U. 3 ) were ultimately (D +30 
days) returned and stored at Corap Parks, California, where 
analyses and decay measurements were continued. 
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2.6 DATA REDUCTION 

fallout sapple analysis data obtained at the test site 
and at Camp ftirks vas transcribed to punched cards for manip- 
ulation > ar.ct final tabulated IB4 machine printoutsare in¬ 
cluded in this FOR. Cathouse counter and 4-pi ionization - 
chamber raw data are tabulated in Appendix D. Corrections 
applied to the raw data include background, instrument re¬ 
sponse and decay correction to a common time of H+100 hours, 
for comparative purposes. 

2.6.1 Processing of Dose-Rate Data . 

The gamma-dose increments recorded on the GITR magnetic 
tapes were converted at NRDL to punched tape readout by an 
electronic data-reduction system that measured the time 
interval between dose increments (Reference 5). The punched 
tape in turn was converted to lEM magnetic input tape by a 
data translator. This input data, along with calibration 
corrections, vas then processed by NRDL’s HM-704 computer 
to provide printouts of dose-^-uU: histories and accumulated 
doses. The printout data was then examined and culled of 
anomalies. The first lew seconds of recorded data were also 
converted onto oscillograms so that this data could be 
examined in detail. Finally, the printout and oscillograms 
were resolved to provide continuoi s dose-rate data with 
respect to accurate time. 
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The instrumentation employed did not record the initial 
radiation and an estimate of its contribution to the total 
dose is not possible. This is because in cases where ground 
zero was visible from the station, instrument saturation made 
the value uncertain. From stations where ground aero was not 
visible there was an additional effect due to the attenuation 
of initial radiation by the terrain. 

2.6.2 Support From Other Projects. To increase data - 
reduction efficiency and to provide a uniform presentation 
of data from several events, a joint effort by Jobnie Boy 
Project 2.9, Small Boy Projects 2.9, 2.10, and 2.11, and 
Sedan Project 62.90 was initiated. This effort permitted 
considerable specialization in handling certain -types of 
data conmon to all the events and resulted in an overall 
saving in time and manpower. 
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TABLE 2.1 STATION ARRAY DATA 


Ground Zero Location: Area 13 MTS 
Nevada State Coordinator:: {{863, 641.75 E 597,266.63 
Geodetic Position: Latitude : N37 Degrees 07» 20.0352'* 
Longitude: Wll6 Degrees 19* 58.9362" 
Surface Elevation: 5153*52 feet 


Station 

Visible 
From GZ 

Elev. 
Above GZ 
ft 

Bearing from 
GZ 

Distance Prom 
GZ 
ft 

01 

No 

20 

65°g0’ 

1200 

02 

No 

40 

245 00' 

1200 

11 

Yes 

4o 

1 o4' 

1342 

12 

Yes 

60 

30f26- 

1342 

13 

No 

60 

33-19' 

2163 

Ik 

No 

4o 

27831' 

2163 

20 

Yes 

70 

335 0O' 

2400 

21 

No 

90 

7 00* 

2630 

22 

Yes 

l4o 

303°00' 

2830 

23 

No 

100 

26°20» 

3842 

24 

No 

- 

52°l4* 

5434 

30 

No 

150 

335°00» 

4ooo 

31 

No 

150 

7°00' 

4717 

32 

No 

- 

40°38' 

5818 

33 

Yes 

220 

26°20« 

&03 

34 

No 

• 

45 o 10» 

3512 
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Station array showing hot line 





















Figure 2.2 Station platform complete with collector 
trays and open-close collector. (NRDL 500(L)-4-62) 
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Figure 2.3 NRDL Model 103 standard GITF with cover off 
showing tape-transport mechanism. (NKDL 514(L)-4-62) 
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Lit'*=TER 3 


RESULTS AND DISCUSSION 

The placement of fallout collectors vithin the fallout 
pattern was successful to the unprecedented extent that all 
stations in the array received measurable amounts of radiation 
from deposited fallout. Some instrumentetion malfunctioned 
and some fallout collectors received insufficient mass for 
reliable analysis. Nevertheless > large amount of data was 
obtained by the limited manpower available to this project. 

3.1 PREDICTED AND OPERATIONAL RESULTS 

In accordance with plans mentioned in Section 2.1 the 
wind structure above surface zero at 0925 hours on shot day 
(H-20 minutes) was telephoned to NHDL for a computer solution 
of the NRDL D Model to give fallout pattern prediction. The 
pattern prediction was received within 2 hours after shot 
ti jc to permit its use in planning recovery of samples. The 
shot-time wi^i structure used is reported in Table 3*1* The 
radiation intensities computed for this set of conditions 
are shewn in Table 3.2. Decay-corrected A3HPDR-39 (TIB) 
survey-meter readings made by sample-recovery teams and H+l 
hour dose rates recorded by CITR's are also compared. dXTR 
dose rates are standard intensities because completion of 
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fallout deposition had occurred by H+l hour. A comparison 
of ‘-he standard intensity values shows consistency near the 
hot line at Stations 11, 21, and 31* The number of stations 
at which no fallout was predicted (U.F.) indicates a need for 
minor improvements in the fallout model prediction system. 
Most GITR measurements show reasonable agreement with TIB 
measurements corrected for fission-product decay. 

The model-predicted radiation-intensity values were 
used for overall planning of the recovery operations but 
early survey data from Project 2.8 (Reference 6) and monitor¬ 
ing by the HRDL recovery teams ultimately determined the pace 
and sequence for individual station recovery. 

The compactness of who statical array and its proximity 
to ground aero in a dcwnwiul c?"tor assured some fallout col¬ 
lections and radiation dose rates at each of the 16 
stations. Of the 16 GITR's used, 11 operated normally, 

4 operated so that special data-reduction techniques could 
be used to recover some data, and only 1 (Station 13) pro¬ 
vided no usable data because of GITR malfunction, fbllout 
samples were recovered from all stations, but analysis effort 
was concentrated on those receivir% large amounts. 

One notable feature of the fallout pattern was a visual 
manifestation of the hot line which was characterized by a 
narrow (50-to 100-foot vide) band of large (mm range) black 
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fused particles. This band extended approximately north 
from ground zero through Station 13 and between Stations 20 
and 21 and Stations 30 and 31* The existence of this band 
vas readily apparent to the recovery teams when crossing it. 
Off-scale readings were indicated throughout this band on 
the radiation-monitoring instrument carried by each team. 

Tins hot line is indicated on Figure 2.1 and additional 
information is available in Reference 7« 

Considerable physical damage was inflicted by blast on 
thesample trays at Stations 01, 02, 11 and 12 in the 5-psi 
overpressure range. The damage consisted mainly of ejection 
of the louver inserts from the trays and an occasional tray 
blown clear of the platform. Station 01 suffered the most 
severe damage as evidenced by the loss of ill buffer louvers 
and by platform deck collapse. The sample-tray wood storage 
box was pulled apart and some of the tray lids inside were 
bent, but not beyond usefulness. Despite the physical damage 
to the platforms, most of the sample trays were recovered 
sufficiently intact from all stations to obtain representative 
samples. Allthe GITR's easily survived the shock wave, indi¬ 
cating that they were adequately procosted by shock mounting 
or, where applicable, were distant enough not to require 
shock mounting. 
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Blast damage assessment at the collector stations was 
not one of the objectives of the project. However, several 
weaknesses in the use of the collector for close-in fallout 
were noticed. The louver inserts were not fastened in the 
trays and were ejected by the blast. Since this happened 
before the arrival of fallout, their planned use to retain 
the large fallout particles was never realized. Although 
some trays were blasted from the platform, it appears that 
generally the spring hold-down clips were strong enough to 
hold the trays. Poor installation led to .nn** ss. In 
spite of the moderate damage suffered, sen ?' and data were 
still obtained,and the experiences gained led to installation 
improvements in the collectors used for Snail Boy Project 2.9* 

An event unprecedented in fallout sampling occurred at 
Station 11. Molten fallout resembling lava splattered in and 
blackened the surface of the aluminum collector trays. This 
was because the station was directly on the hot line as indi¬ 
cated in Figure 2.1 and very close (l£42 feet) to ground zero. 

3.2 SAMPLE ANALYSIS 

Results of sample analysis procedures described in Sec¬ 
tions 2.U.I , sre presented, in this section. They repre¬ 
sent a .. effort by personnel who were committed to 

the supT.or: .. all Boy. At early times afterShot Johnie Boy 
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on July 11, 1962 vhen ample analytical support was avail¬ 
able, some difficulties were experienced in development of 
smoothly running analytical procedures. In addition, some 
samples could not be recovered or handled due to high levels 
of radioactivity. From July 14 on, when Shot Small Spy 
samples received the highest priority for analysis, Johnie 
Boy samples received minimal attention at NTS. However, se¬ 
lected samples returned to NRDL for radiochemical analysis 
and particle study received a more thorough analysis,as the 
results attest. Radiation measurements obtained in the 4-pi 
ionization chamber and the cathouse counter are presented 
in Tables 3*3 through 3.6. Basic field measurements 

are presented in Appendix D. 

3.2.1 Activity Analyses . Gross counts were made in 
the cathouse counter of all collectors recovered to assess 
radioactivity levels and to determine disposition of the 
samples for analysis. Stations 13, 24, 33, and 34 received 
fallout iu amounts too small for analysis (counts less than 
tv’ r .e background) so these samples were discarded. Collec¬ 
tor'; from Stations 11, 21, and 31 near the hot line con¬ 
tained so much activity ( > 4 x 1C^ c/m) that they couldn’t 
be counted until the seventh day* 

Table 3.3 summarizes all gross scintillation-counter 
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and mass measurements. For comparison purposes the observed 
net count rates in the cathouse counter were corrected to 
arbitrary tine of ii+100 hours using the decay curve of 
Figure 3*1* The empty collector activity is snown as an 
aid to future determination of the total mss of fallout 
in the collectors. 

The recovered weight is tabulated next. A zero in the 
empty-collector column indicates the empty-collector acti¬ 
vity is available, but no weig v o« A zero in both empty- 
collector and weight-recovered columns indicates the debris 
was not removed from the collector. Much empty collector 
data was lost because of cross contamination. 

The activity and mass concentrations per unit area 
and the specific activity columns are the result of 

straightforward computations. The final column, estimated 
2 

fissions/ft , was obtained by multiplying the activity con- 

Q 

centration by the constant 4.76 x 10 fission/counts/rr.in at H 100 

hrs. The relation is derived in Reference 3 for unfrae- 

235 

tionated thermal fission products of U . 

Table 3.4 summarizes the mass and activity distribu¬ 
tion related to particle size. A "T" after a sample number 
indicates a total sample from which the succeeding micron 
sizes are sieve openings through which each fraction of 
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material will not pace. A "W" indicates the sample was wet- 
sieved. The mass column gives the total weight of each 
sample followed by the weights of individual sieve fractions. 
Activity measured in the 4-pi ionization chamber and cor¬ 
rected to H+100 hours using the decay curve of Figure 3*2 
is given in a manner similar to the mass measurements. 
Cumulative distribution by percent less than the stated size 
is given for both mass and activity and the specific activ¬ 
ity is the straightforward computation of activity divided 
by mass. Inspection of the specific activity (ma/g) column 
in Table 3.4 reveals two peaks of high specific activity, 
one in the large sizes (1410-2830 microns at close-in sta¬ 
tions, and 710-1410 microns at more distant stations) and 
a lesser peak in the subsieve size ranges ( < 44 microns). 

3.2.2 Decay Curves and Measurements . Figures 3*1 and 
3.2 show, respectively, the decay curves for the cathouse 
counter and 4-pi ion chamber used to correct the data to the 
cannon time of H+100 hours. The cathouse-counter decay 
curve is a composite curve fitted to individual decay curves 
of samples from Stations 01, 02, 12, 30, and 31* The 4-pi 
ion-chamber decay curve was obtained by combining indivi¬ 
dual decay curves of 9 sieve fractions from Station 01. 

Tables 3.5 and 3.6 show both observed and decay- 
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corrected H+100-hour values of data used in the determina¬ 
tion of the composite decay curve for the cathouse and 4-pi 
ionization cttunber respectively. The constancy of the 
H+100-tour values of each sample is an indication of the 
accuracy vith vhich the composite decay curve fits the 
observed values. The poorest fit of a composite decay 
curve to the data occurs at early time (< 0.500 days)* 
vhich may affect the E+100-hour gross-count values computed 
from early-time observations and presented in Table 3*3* 

Decay measurements were made on selected samples for 
periods of as long as 226 days. All decay measurements 
vere made in the 4-pi ionisation chamber, vith the early 
time (to 21 days) values being determined at HXS and later 
at Can© Parks, Calif., vhere the samples are new stored. 

Table 3-7 gives decay information for cloud sample #6371* 
vhich vas taken at 13,500-foot altitude at B+34 minutes. 

From collector 21A01 gray, fused, sintered, and vhlte par¬ 
ticles vere selected visually and separately decayed as 
shewn in Table 3-8. From collector 31A04 gray, fused, 
sintered, and vhite particles and 1 gram and 22.5 &rea 
gross samples vere separately decayed asammmrized in 
Thble 3.9. These decay data, together vith spectral data, 
can be used to determine correlation, if any, between physi- 
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cal, chemical and radiological properties of fallout. 

3.2.3 Sieve Analyses, Leaching and Exchange Studies . 
Five preshot soil samples from ground zero and vicinity 
were obtained on the surface and from excavations for other 
projects. Because the alluvial soil contained large peb¬ 
bles and gravel only the material that passed through a 
l/4-inch-mesh screen vas analyzed. Twenty-gram samples of 
minus-l/4-inch material were dry sieved and the subsieve 
material (< 44 p) was wet-sieved using a vater-settling 
column technique. The results of the analyses of the five 
preshot samples are given in Table 3»10. 

Postshot fallout sieve analyses from selected collect¬ 
ors are shown in Table 3*4. A significant change observed 
is the shift to a predominance of larger particles after the 
shot. The minus-44-micron material decreased from an aver¬ 
age of 24 percent to 11.5 percent. 

Leaching of gamma-emitting radionuclides from fallout 
particles in gross samples and selected sieved fractions to 
solutions of pH 1 HC1, pH 6 water and pH 10 HaCH was deter¬ 
mined. Aliquots of these fallout samples were added to 
25 ml of solution in centrifuge tubes and left for 1 hour 
and 1- 3-and 7-day periods. The tubes were then centrifuged, 
the liquid was decanted. Both the dried solid and liquid 
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fraction radioactivity was measured in the 4-pi ionization 
chamber. The results of these studies are presented in 
Tables 3*11 and 3*12. Leaching was generally greater for 
longer time periods and for pH 1 (HCl) solutions. Fused 
particles showed less leaching (by factors of 10 to 50) 
than other selected characteristic particles. This indicates 
a lack of surface activity and that physical state probably 
has a great influence on solubility of radionuclides. 

The exchange of gamma-emitting radionuclides from 
fallout particles to montraorillonite clay and adobe soil 
was measured. Ten grams of minus-44-micron clay or adobe 
was mixed intimately with plus-44-micron fallout particles 
in 25 ml of distilled water, left for a 1- 3-or 7-day 
period, and physically separated by washing the clay or 
adobe through a 44-micron screen. The fallout particles 
- •ained an the screen and the clay or adobe were each 
. - .-/-ad in the 4-pi ionization chamber. Results of the 
e ange studies presented in Table 3.I3 show generally 
higher exchange of radioactivity for montmorillonite clay 
0-5 to 51.2 percent) than for adobe soil (0.4 to 19.4 per¬ 
cent). As with leaching, physical state seemed to have an 
effect on activity exchange rates. 

3.2.4 Radiochemical Analyses . Results of radiochemi- 
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cal analyses of camples returned to liKUL and treated as indi¬ 
cated in Appendix C were obtained in terns of R-valuen and 
equivalent .fissions per gram ol' sample. 

The R-vaiue of a radionuclide io defined as the ratio 

of the number of atoms of this nuclide to the number of atoms 

of a reference radionuclide (usually in a sample divided 

235 

oy the same ratio for thermal neutron fission of U . R- 
values are useful 'ndisec of xadionuclide fractionation. 
Radionuclides which do not separate from the reference sub¬ 
stance have values ciiaracteristic of the type of detonation. 
Enrichment or depletion are manifested by positive or nega¬ 
tive deviations from the characteristic value. Radiochemical 
R-values of the fission products are given in Table 3 . 1 U 
(References 8 and ')). 

Equivalent fissions per exam were calculated for each 
radionuclide using fission yields characteristic of this 
detonation. These yields were estimated on the basis of 
theoretical information supplied oy IASL. The yields used 
were those experimentally determined V IASL (Reference 10) 
or taker, from the estimations of Weaver, Strom and Killeen 
(Reference 11), Tables 3*15 and 3.16 show equivalent fis¬ 
sions per gram for the various samples analyzed. The 
cloud samples were not weighed sc the values given are 
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fissions per total sample. 


3.2.5 Particle Studies . Four tubes of the groes 
material collected at Station 11 and two cloud-swatch 
samples were used for detailed particle studies. Slides 
of representative material were prepared for microscopic 
examination of the gross samples, and for particle size 
measurements. 

Only the Station 11 samples consisted of sufficiently 
wide particle-size ranges and sample sizes to justify sep¬ 
aration by screening. T&ble 3*17 summarizes the results of 
particle studies on the four samples; Figure 3.3 shows the 
distribution-of particle weight; and Figure 3.4 shows the 
cumulflt.ve particle-size distribution. Although 70 to 79 
percent of the weight was associated with pebbles greater 
than icuG n in diameter median, diameters ranged from 29 to 
55 u,and 98 percent of the particles ranged from 5 to 400 u. 

The particles were principally light gray to dark gray 
pebbles. Activity was present only in inorganic material, 
and was associated almos" entirely w? ib quartz. A large 
number of particles, t' ~ ticularly among tfc pebbles, con¬ 
sisted ot partially active "jassy, vesicular mat'‘rial; 
active glausy coatings or, inactive alluvial ms rial- nd 
inactive, alluvi *1 coatings on active, 'assj aateri. 
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Photomicrographs and autoradiographs of mounted particles 
show the presence of discontinuous glass coatings on inac¬ 
tive particles, active vesicular particles, and several 
active particles with inactive coatings (Figure 3.5 and 3 . 6 ). 

There was a general trend toward an increase in the per¬ 
centage of radioactive particles with an increase in particle 
size (Table 3*17)* In the four samples, 0 to 2 percent of 
the particles were active in the less-than-200-micron size 
range. Fifty percent of the particles were active in the 
200-to 500-ji size range. Approximately 25 to 50 percent of 
the particles larger than 530 n were active. 

A uniform distribution of activity throughout the par¬ 
ticle was observed in the active particles up to a size of 
about 530 11 . Activity in larger particles was associated 
with partially active, glassy vesicular material, active 
glassy coatings on inactive material, and a few particles 
witn inactive coatings on active, glassy material. 

The particle density range was 1.50 to 2.70 g/cc and 
the predominant crystal structure, determined by X-ray dif¬ 
fraction, was alpha quartz. The emission spectrography 
results are shown in Table 3*18 indicating 4l-to 77-per¬ 
cent silicon by weight. No ferromagnetic material W38 
found in any of the samples. 
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The characteristics of the cloud samples are summar¬ 
ized in Table 3*18 an d 3*19 and Figure 3-7- About 90 per¬ 
cent of she material was active over the entire particle 
size range with the activity uniformly distributed through 
the particles. No magnetic material was found in the 
samples. 

3.2,6 Gamma Ray Spectra . Figures 3*8 and 3*9 are 
plots of pulse-height distributions of several samples ob¬ 
tained with Penco 100-channel and IMG 400-channel analyzers. 
The plots are arbitrarily positioned vertically on a loga¬ 
rithmic relative count-rate scale to permit comparison of 
curve shapes and still give relative values of the energy 
peaks of the individual curves. The salient elemental 
energy pealcs have been identified for correlation with the 
channel numbers. No attempt has been made to unfold these 
pulse-height distributions, although a computer program is 
available at NRDL, should absolute photon frequencies be 
required. Details of the measurements and other pertinent 
information may be found in Reference 12. 

Representative spectra for Stations 01, 12, and 3P 
are shown in Figure 3.3. Virtually identical plot shapes 
were obtained from all samples from the same station. The 
peaks at Channel 70 arc due to additional instrument 
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2b 

response to Ha (2.75 Mcv) gamma rays. Ho explanation is 

apparent for the differences in relative amounts of ICa c 

and fission products in the samples or for the appearance 

l4o il+o 

of the Ba -La - peak at two of the three stations at the 
sane time after detonation. 

Figure 3*9 gives spectra plots of a gross sample and 
selected characteristic particles from Collector 21 A02. 

The gamma ray spectral identity of the gross sample and fused, 
sintered and gray particles indicates that the material of 
different physical characteristics can have the same radiolo¬ 
gical properties. This fact adds information to the concepts 
of radionuclide fractionation by condensation as the fireball 
cools. 

2b 

The predominance of Na in all Jchnie Boy samples was 
unique in comparison with Snail Bey and Sedan samples. This 
is probably explained by the presence of 20 pounds of alumi¬ 
num and 72 pounds of magnesium in the weapon and its partial 
burial (-23 inches) in the soil. This combination could 
have led to a high couplix. (nearly 4-pi) of the neutron 

Ok 

flux with these elements Ha either by the reaction 

Mg (n,p) Ha which has a 39-*b cross section at the 2.1- 
Mev energy threshold and/or Al 2 "* (n fit) Ha 2 ** which has a 3.14- 
Kev energy threshold and an 11-mb cross section for 6-Mev 
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neutrons. 


Without such materials present to combine with 


the crater soil and become part of the fallout material, a 
24 

high 11a content would not be observed. This was substanti¬ 
ated in Shot Sedan which also had a 4-pi coupling with the 

soil. Analysis of its fallout material shows only a very 
24 

small quantity of Ila . Additionally, results from previous 

weapons tests (Reference 13) indicate that the 1 to 4 percent 

sodium normally present in Nevada soil is not enough to 
24 

produce the lia seen in the Johnie Boy spectra. 

3.3 DOSE RATE AND DOSE HISTORIES 

Figures 3 .10 and 3*11 show dose rate and accumulated 
dose histories for the 14 stations where the GITR data 
could be interpreted. Tables of values from which the 
curves were plotted are given in Appendix A. 

The dose-rate history curves of Figure 3*10 show time 
and radiation intensity relationships among the stations in 
the array. Stations 11, 21, 31 , 3^, and 33 show three well- 
defined phases of the dose-rate history: (l) the decay of 
the high initial radiation at early times (. 0 ?. to .07 hours) 

( 2 ) the rapid increase of dose rate as fallout arrives; and 

( 3 ) the radicectivity decay of the deposited fallout. Sta¬ 
tions 02 , 20 and 23 show poorer definition of the phases 

of the dose-rate history because their proximity to ground 
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zero(or the hot line)provides a high transit dose rate which 
masks the change in dose rate due to the arrival of the 
deposited fallout. The similarity in slope cf the curves 
beyond 0.1 hour indicates similar decay rates. The time 
phasing and relative intensity values of the GITR dose- 
rate histories is consistent with an analysis of the array 
configuration relative to wind direction, ground zero, and 
hot-line location. 

The dose-history curves of Figure 3 .11 show time and 
accumulated dose relationships among the stations in the 
array. It was not possible to estinate or record initial 
dose because of instrument saturation or because of shield¬ 
ing by the rough terrain. For these reasons the absolute 
dose values shown may be inaccurate by more than the first 
value given after the arbitrary real time when accumulated 
dose tabulation was started. Therefore the dose-history 
curve shapes should be interpreted in a qualitative manner 
in describing the fallout event by a characteristic rapid 
dose buildup as fallout arrives, followed by a leveling 
off, after cessation of fallout where radioactive decay 
accounts for continually decreasing amounts of additional 
dose in a given time. 
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The pencil dosimeters used as secondary instrumentation 
served no useful purpose in helping to establish absolute 
dose value so their readings have been discarded. The dose 
accumulated between H+l hour and the time when the G1TR tape 
stopped shows good agreement with values obtained by the 
methods in Section 2.1 of Reference Ik. 
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TABIE 3.1 WIHD SnUC^URE ABOVE SURFACE 2KRO AT 0925 
HOURS (H-20 Minutes) JXJU 31, 19o2 

Surface sero at 5153-ft altitude. 

Vied Is f ren ax inruth measured froo true North 


Altitude 

Aslauth 

Speed 

ft 

degrees 

knots 

5300 

195 

10 

6000 

170 

7 

7000 

l6o 

7 

£000 

160 

11 

9000 

l6o 

16 

30000 

170 

15 

31000 

100 

12 

12000 

100 

15 

13000 

190 

17 

lhOOO 

200 

21 

15000 

200 

22 

lGOOO 

200 

22 

17000 

200 

27 

10000 

200 

27 

19000 

210 

26 

20000 

200 

23 


53 

SECRET 







TABI£ 3.2 COMPA RISON OP PREDICTED AND MEASURED STANDARD 
INTENSITIES 

TIB readings,decay corrected by curve in Figure 2.3 of 
Reference 

GITR values read directly fraa Figure 3.10 
D-Model values by HHDL IBM 704 cocaputter using vicda of 
Bible 3-1. 

NF indicates no fallout predicted by D-Model 


Station Standard Intensity 

r/hr at 1 hr 

TIB GITR D-Model 


01 

36.4 

38 

N.F. 

02 

7-2 

8.4 

N.F. 

11 

1173 

1400 

1828 

12 

10.3 

• 

N.F. 

13 

1.6 

- 

N.F. 

14 

0.63 

- 

N.F. 

20 

2.68 

5.2 


21 

960 

750 

790 

22 

0.33 

0.55 

N.F. 

23 

- 

1.5 

N.F. 

24 

0.032 

> 0.1 

N.F. 

30 

2.62 

3.2 

81 

31 

160 

130 

253 

32 

0.056 

0.27 

N.F. 

33 

0.052 

> 0.1 

N.F. 

34 

0.662 

0.80 

N.F. 
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TABLE 3-5 C-V-i- OZCA* SmISS 0” SCINTILLATION COUNTER 


sa"'le •.u”.:; - ?""" ‘ 'ao; 

f-SC^VZ" ACTIVITY 

ACTIVITY T t„u H5 

<DAYS' 

. C/v. > 

«C/#S» 


1 

AC 


W *474w 

4281139 • 

537661# 

; 

AO 


:*occo 

2555033# 

076529# 


AO 


2#164 U 

163*wGO« 

679946# 


AO 

I 

3#o340 

1 

572877# 


AO 


4*w2Sc 

731v3«.# 

683569# 


MW 


7 *3320 

3J7347# 

64417S# 


AC 


o#3s60 

^6o7t6* 

636444# 

; 

mO 


0*6400 

27M77# 

676927# 


AO 


*•215O 

c42oo<i# 

637665# 


AO 


U»w|60 

221264# 

654685# 


AO 


12#o82o 

l '7993* 

674357# 


AC 


13#263u* 

15263^# 

647728# 

; 



l**t\.46w 

12773b# 

561533# 


AO 


;-•!770 

12778D# 

60!0« 


mO 


-•3* -Zj 

42ww2# 

713601# 

1 

A'' 


"c*:t:o 

244£T* 

658222# 

1 

AC 


l7 „#wvOO 

13425# 

727455# 


2 AO 7 

w#3960 

163206# 

9015# 

2 AO 7 

:#s,4co 

21317# 

~ “Vwi 

2 Aw 7 

2#163o 

^36# 

2569# 

2 AO ” 

C#OCCO 

», 

2016# 

2 mO 7 

4 #0210 

4939# 

3512# 

2 mO 7 

7#32*0 

2456# 

304^* 


12 AO 4 

w#4000 


SS!b3» 


2895# 

12 AO 4 

1 #s/360 


125o1# 


2322# 

1£ AO 4 

2#1590 


6166# 


1940# 

12 AO 4 

3«u42b 


4oC9# 


161 W 

1* AO 4 

4*~24J 


4427 # __ 


_3040»_ 

12 Aw 4 

7*3260 


2446# 


3v23# 

30 AO 1 

0#C9?w 


15913# 


772# 

30 AO 1 

1# 0400 


7496* 


1322# 

-« mO 1 

*.# 1370 


•*244#__ 


_uz°* . 

WV m3 1 

3*^410 


2616# 


1 o46# 

3- AO l 

<•#» 1 «v 


0349* 


236"* 

jv AO 1 

7* 3w4w 


CwvVl 




31 AO 1 

7 #5350 

J 42 c * 7*1# 

3595917# 

31 MW 1 

5*57*0 

123*415# 

3520565# 

.>1 AO I 

Z #007 0 

124o233# 

3/24190# 

51 m3 1 

*#£v5w 

11927w2# 

Je>735£*# 

*>1 AO 1 

* w # vO10 

“3"557# 

2*411lv# 

51 AO 1 

1C#v£JG 

33-.~7;# 

jc4rt>ou» 

oi mo : 

13*2650 

732614• 

_ 312*330# 


ul mO 

1 

14# v«Ww 

0269*2# 

277*550# 

ol AO 

1 

.5#17*0 

60«jo7o# 

2077246# 

j • AC 

1 

*.r#.--o 

-7;w74 # 

*/2*494# 

-I AO 

1 

*.3#:c“o 

3* -0# 

C..io;7. 

-l AO 

1 

• will vis/ 

c;o7iw# 

**16*21# 

Jl mO 

1 

* I v 

• r. 1 c • 


AO 

; 

--#icro 

1-lTJ# 

jOfr-fcb*# 

Ml m3 

; 

17 j|vv/-0 

4374b# 

J«*2c7c8# 
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TABIC 3-6 

OAMHA DEI 

Ay AATES 

8 Y 4 i. 1 1CN12A” ION CHA.< 

•OCX 

3AV“LE 

\V.*5ES 

b!7E 

ACE 

OBSERVED ACTIVITY 

ACTIVITY a? 100 



< V ICS0NS1 

(OAYS) 

<MA> 

(MAI 

..-1 AC 

_ 

_ia;p.... 

_C-lCAJG 

_o.*3400E>GC 

0j,<368EL“06.., 

vj AO 

2 

2£3G 

1*2720 

0 *i3'0E»C3 

O*<322E-06 

:i M 

k 

2630 

1*9360 

0.875CE-06 

OtJlBJC’-OB 

-1 AO 

2 

263a, 

2*4990 

O.5630E—6 

9*1024E-O6 

V 1 Aw 

2 

21 CG 

4*0-2- 

-*23G0E-06 

0 il 616 E -06 

-1 AC 

2 

2230 

4*2i>-0 

w« 21 a> 2 E —6 

0*1616E—-6 

wi AO 

-Z 

. . _U30. 

_4»’310 

- • 122 CE —06 

0*167wE*06 

-1 AO 

2 

2830 

5*47x0 

v** 1500E-V-6 

0#2C0^*.-06 

w 1 AC 

■» 

263C 

5*9610 

.>• 1309E—-6 

0*1942*5-06 

C} AO 

•> 

2c3 - 

3 *5 63- 

-32-E--7 

0*1G66E—06 

l *o 

2 

2T30 

11*9240 

-•6150E—7 

0*1907E-06 

AO 

2 

L.zo 

13*94lo 

J*5250E-w7 

0*1906E—06 

. 1 AO 

2 

.. «•-— w 

* **0290 

_-*4230E—7_ 

0*l903£-06 . 

01 AO 

2 

cCCw 

20*979w 

—• 21 — 0E"o7 

-•1S43E-06 

0; AO 

> 

2033 

2 "*7“2- 

o*2CC0E-*.7 

0*166cE-06 

Oj AO 

2 

2220 

34*01 Co 

0*2600E-o7 

O*lt>02E-O6 

*.l AO 

£ 

2830 

3•* CG7o 

-•2460E--7 

v*1906C—06 

-l AO 

2 

2830 

4 — * 7w3«- 

-•220CE-27 

wil692E-06 

Cl AO 

2 

2330 

43*9700 

o*210-E—-7 

wilS70E-06 

Gi AO 

2 

23 30 

31*0220 

o*iaooe-07 

'*lo02E-06 

Cl AO 

a 

2030 

57i>33i 

-• 160 *>E—-7 

.•175SE—06 

01 AO 

2 

2030 

71*0520 

:*!*0CE-C7 

:*1781E-06 

01 AO 

2 

2030 

79*0120 

0*l30o£-O7 

0*15856—06 

Cl AO 

2 

2230 

22*1390 

0*1150C-07 

O*1663E—06 

01 AO 

2 

2030 

121*1300 

i.! 3^iE-i7. 

0*167*>E-C6 

-1 AO 

2 

2030 

1 43*03-0 

-*7iO-E—OS 

Wil66«->04 

01 AO 


2220 

i'ctl/030 

0*3330E-06 

OitSiOE-06 

01 AO 

2 

1410 

0*5410 

U*6700E-v>3 

0*46662-06 

01 AO 

2 

1410 



_Gj4p7J.E.-0.6 

01 AO 

2 

1410 

_ 1*9380 

0*1C50E-C3 

0*4613E-06 

01 AO 

2 

1*10 

2*4990 

0.1250E-05 

O.4O15E-06 

01 AO 

2 

1*10 

4*0320 

0*C600C-06 

0*4426E-06 

01 AO 

2 

1*10 

•*•2500 

-•C 120 E —-6 

0*44336-06 

01 AO 

2 

1*10 

4*9220 

0«4000£~Q4 

0i*3»7E —>6 

.- 01 — A P. - 2 — 

1410 

_S.1A7J.C. 

.OiJ33.OC.-Oi__ . 

0aA7£3E-06 

0 1 AC 

2 

1410 

2*9610 

0*3150E~06 

0*4715E-06 

01 AO 

2 

1*10 

7*263o 

-•2230E-06 

0*4720E-06 

01 AC 

2 


1W9C70 

0*1350E-06 

0*4626E-06 

01 AO 

2 

1410 

13*9410 

O* 14--&—-C 

0®C;12E —06 

01 AC 

2 

: a i o 

l*'*CC5w 

— • 1 ; 2 '/£"v 6 

0*006o£—06 

Cl AO 

2 

1410 

19*5360 

1*o-CG£—-7 

-*4^46E—06 

v^l AO 

2 

1410 

26*9920 

•2*a500E-C7 

v*3C97E-06 

Cl AO 

2 

1410 

£9*9760 

-*7?005——7 

v*54il-E-06 

01 AC 

2 

1410 

34*0130 

0*“2C0E»07 

C.i5207E-l>6 

.1 AO 

2 

14 lw 

37*0030 

0*652CE—07 

t*5cy‘«E« 06 

wl AO 

2 

1 4 lo 

40*9830 

o*6400E-C7 

0*5371E-06 

01 AO 

2 

1410 

43*9710 

0*573CE-07 

i ,53CAE-Ai 

-l AC 

2 

1410 

51*052- 

-*~^5CE——7 

.•5315E—06 

01 AC 

2 

i**io 

X>7 % 1 34- 

0*4C0CE—07 

0*i^64E—06 

* w 1 AO 

2 

' 141C 

71*0-20 

0*41G-E—-V 

0*5J63E—06 

wi AO 

2 

14*0 

‘“*01 cc 

0 * 270QE-C7 

o*': c:e-06 

01 AG 

2 

* •* * » 

>■2* Ii»V 

0*334-E--7 

0*321 IE—06 

Cl AO 

2 

141C 

1 21*lb62 

-•31 -w£—_7 

■j jS24lE—-6 

Cl AC 

2 

1410 

143*00-0 

J* 2 ivwE«wV 

o*bl50E-O6 

1 _ A0 . 

-.*•. 

:4ic _ 

22 l*/«*Cv 

C*li—3E—-7 

-*5^1<E —06 

01 AC 

2 

"*•< 

v *341C 

—•OCG——3 

0*27222—06 

01 AC 

2 

710 

I*G 2 Co 

.♦.:i *-o: 

o«3200E —06 

01 AO 

c 

710 

1 *9CwO 

-*142-5--r 

-•2310E—06 

w 1 **0 

2 

71 v 

2*499w 

-•991CE—6 

-•3I83E-06 

01 AC 

2 

71C 

-*-32- 

.«* 2 »oe-u 6 

3i3358£-06 

Cl AC 

2 

710 

4*2. w". 

-*c:c-e— c 

a>*335o£—06 

1 AC 

2 

7U 

4*9-?. 

•?'3AE--6 

-•3482E-06 

-1 AO 

2 

71. 

5*4*# 1 

.»?7i.E—6 

i.36ISE-w6 
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,.TAMZ 3-6.JAXHA OECiY BATES u V * PI IONIZATION CHAMBER (COUP) 



NO-VOS- 

sue 

AGC 

CSSEPVEO ACTIVITY 

ACTIVITY AT 100 Hfl 



< 'IC'CNO) 

{cays: 

CMA) 

tXA > 

Oi AO 

L 

710 

3*7620 

0*240S£—06 

0*3592E-06 

*1 AO 

Z 

-jo 

7*7630 

0*16£0£—G6 

0*S426E*06 

1 AS 

2 

71 w 

11*3270 

0*11305—06 

0*367IE-06 

~1 AO 

2 

... . 

13*7410 

/•105CE-06 

0*2630E-C* 

-1 AS 

2 

> «>i» 

* IwiGtf 

»*337x/C—07 

0*37935-06 

01 AS 

2 

10 

1* *7360 

v*?fGvE-w“ 

0*:-.33E*C6 

-l ao 

2 

TIC 

3C*?9S« 

w*645wE—«j7 

o*::cce-o6 

•1 AC 

Z 

710 

3'*37-0 

w*6-o^E—w7 

0*395OE-06 

01 AO 

2 

710 

34*0140 

s/% 55^vc*^7 

G*39716-04 

-1 AO 

2 

TIC 

3*0030 

w*3«3CE—O’* 

0*373LE-OG 

-l AC 

2 

710 

«C* i 340 

•j» 430CE—v7 

0*4020E-06 

sjl AC 

2 

71C 

40«‘7ZC 

o* 430CE—w"* 

C*4043E—06 

01 AO 

2 

710 

51*0320 

o*4GG0E—07 

0*4042E—06 

-1 AO 

2 

710 

57*1330 

_ 0#3620E—o7 . ______ 

_OlACUAE-Oft_ 

- l AO 

2 

710 

71*0330 

0*312CE-07 

O*4O34C-06 

-j ac 

2 

710 

73*0130 

0*270GE—v7 

0*33?3E—06 

.1 AO 

2 

710 

83*1610 

0*?680E-G7 

0*393«C-06 

01 AC 

2 

710 

101*1560 

G*2330E-07 

o*4ooec-o» 

-l AC 

2 

710 

143*0 ECO 

s/% 1600E—07 

0*3CCS£-06 

-1 AC 

2 

710 

221*9060 

^•310&E«viC 

0*2766E-06 

01 AO 

? 

sec 

0*3410 

0*2700C-03 

0.2020E-0* 

-1 AO 

2 

350 

1*073o 

0* lOOCE—03 

0*lC7SE-06 

-l AO 

2 

350 

1•>330 

^•7300E-06 

0*1944E—06 

ac 

2 

330 

2*50w0 

u*5190£—06 

0.14*71-0* 

01 AO 

2 

350 

4*0520 


0*1753E—0* 

-1 AO 

c 

SCO 

4*2310 

2030E—06 

0*1774C—06 

-1 AC 

? 

330 

4*7140 

0*13C0E—06 

o*iai4£-o6 

^1 AO 

2 

350 

3.4'IC 

v«140CE-05 

0»187Et-0* 

01 AO 

2 

350 

5*9630 

0*1280E—06 

0.1713E-0* 

i) AO 

2 

330 

7*5640 

_0.9100e-07 . 

0*1921E—06 

11 AO 

2 

350 

IllMtu 

0,61SOe«-97 

0#1907E—06 

01 AO 

2 

350 

10*9410 

0*33SCC—wT 

0*1953C—06 

AC 

S 

330 

10*0410 

0*4350C-07 

0*l971E-06 



AC 

2 

35C 

l3 •73C-* 

v/*4100C—07 

o»2stte*o* 

11 

40 

2 

330 

26*55 j'> 

0*3400E-07 

0**024€-».... 

j 

AO 

P 

wwO 

2.*5.30 

0*3120E-07 

0*2042E-06 


m3 

2 

35o 

3*»o:su 

0*2700007 

0*2C30E-P6 


mO 

2 

350 

3“*go*o 

w«C75vE-07 

0*2117E—06 

s/ 1 

AO 

2 


—*.*7.“' 4v 

u*w30i-~ »07 __ 

-<U£i6£E=.C<l_ 

. 1 

mO 

2 

55 k 

A3* 7 720 

w *240v2—v.7 

0.2142C-06 

0 1 

AC 

2 

350 

51•w3w0 

o*210v/E—07 

0*2107E—OA 

V 1 

AC 

2 

33 k 

C7*133v 

«i2J5Cc*wT 

0*32?9E-06 

-1 

AC 

2 

330 

7;*- ’Aw 

v* 10COE—1>7 

0*2146C-0* 


Av 

2 

33u 

71*0150 

c*;:ooe-o7 

0*1763E—06 

-1 

AO 

2 

330 

33*132 

..vIaI’HvCmm? _ _ 

_0.2106E-0* 


AC 

2 

_.\w 

101*116^ 

0* 13-»0E—- «* 

0*2158E-06 


AO 

2 

3Sk 

143*0606 

w*850vC—06 

7*2036C—06 


-C 

2 

G3u 

22 l*v'2c 

v*435w£»wfl 

0*I942E-06 


-1_A0_ 

-A . 


3*37. Jw_ 

0«lC5w£—05 

9*JA0wE-07 

-1 AO 


K7 

:*m330 

s/*7* OoC—vC 

0*0775€-07 

-1 AO 

<■ 

; 77 

1*3 jCo 

0*3430E-06 

0*339bE—07 

-1 A3 

2 

177 

2*5000 

0#2260E—uO 

0*7*522-07 

-i AO 

2 

17** 

*•*0.20 

v*-600E—07 

0*7362E-07 

-1 AO 

2 

177 

4*C_lw 

k*3C00E—0? 

0**#393C-07 

-1 AO 

2 

_ .177 . . 

>*93.30 . _ 

0*6330^.-07_ 

. Ojl“AA0E=07 

01 „0 

2 

177 

3*472v 

u*60C0E-0- 

0*302tE-07 

-1 AO 

2 

177 

6*963w 

«.* jCC0E-07 

0*7v3ie-07 

-l AO 

2 

17- 

T*S64„ 

s/% 330wE—07 

0*79742-07 

01 AO 

•» 

177 

:i*‘cc- 

<j * SCO CE—07 

0*7 *91£—07 

01 AO 

2 

177 

15*>42%. 


v>*2064E-07 

£1 AC 

Z 

177 

1C *042,, . 

0*131 0£—w7. _ 

__0*3403^-07 __ 

-1 AC 

2 

177 

: *c30v 

k* 1 "cCE-07 

0*3342£—07 

-t AO 

Z 

177 

2 ;*w^4 v 

o*l LOSE—07 

0*GQ08E—07 
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TABIfl 3^6 RATES S.Y - j -LLiiEAJ 10^-CHA ’bc^CCOTOX. 


•AMPLE \w'*5£3 

SIZE 

AGE 

observed activity 


(.*•'1 CRONS) 

(DAYS) 

(MA> 


. 1 

AC 

2 

1 /7 

cv*9“£ v 

0*133CE-U7 

. 1 

AO 

2 

1 7” 

24*o 1*3G 

0, 12QOE-07 

Cl 

AO 

2 

17** 

27*olvC 

~ • 122^6—^? 

-X. 

AO 

2 

177. 

4o*3"30 

__u.MrQE-or 

w 1 

AO 

2 

177 

43*9“2o 

0* i lOoE-v,” 

01 

AC 

2 

177 

.>1*0450 

-*760GE-G2 

Cl 

AO 

2 

177 

37*1370 

k/* S^GoE—03 

01 

AO 

2 

177 

71* 0030 

0*735'-iE— 

01 

AO 

2 

177 

79*0 * 60 

0* 6900E—GO 

Cl 

AC 

2 

177 

22*164.. 

.. 0*6-5 0E-02_ 

c i 

AO 

2 

177 

101*1660 

G*5750c—08 

01 

AO 

2 

177 

142*0700 

0« 29002-02 

0} 

AO 

2 

177 

221*9120 

0*24002-08 


01 AO 

2 

22 

0*54 1C 

0*79506-06 

01 AO 

2 

38 

1*G93C 

C*41O0E-06 

Cl AO 

2 

02 

2*9. 0 

0**9206-06 

01 AO 

2 

-f 

2*5000 

0*130GE-0C 


01 

AO 

2 

” HR ’ 

~4 *"5330 

— 

”0*54005—07' 

01 

AO 

2 

88 

4*2510 


0*49805-07 

01 

AO 

2 

88 

4*9550 


0*3850£-07 

01 

AO 

2 

66 

3.4720 


0*34505-07 

01 

AO 

2 

88 

5*5640 


0*30505-07 

01 

AO 

2 

08 

7*9640 


0* 2180E—07 

01 

AO 

2 

08 

11*9290 


0,1300e-07 

01 

AO 

2 

88 

13*9420 


0.1330E-07 

01 

AO 

2 

88 

18*0420 


0. 10603—07 

01 

40 

2 

88 

19*9580 


wooooE-oe 

01 

AO 

2 

88 

27,0350 


0*6300E—08 

-01 

AO 

2 

88 

29*9000 


Oj79005-08 

01 

AO 

2 

88 

34*0180 


0.73005-00 

01 

AO 

2 

38 

37*0130 


0 *6C00E-0P 

01 

AO 

2 

08 

40*9800 


0*63SOE—OP 

01 

AO 

2 

08 

42*9750 


0*61005-00 

01 

AO 

2 

88 

51*0440 


0*5300E-0e 

01 

AO 

2 

88 

57*1380 


0 * 49206-OP 

0 ! 

AO 

2 

09 

71*0560 


0*40006-06 

01 

AO 

2 

33 

79*013G 


0*39506-03 

01 

AO 

2 

36 

02*1650 


0*27006-03 

01 

AO 

2 

a? 

J0W1C60 


f:23OOE-O0 

01 

AO 

2 

66 

147 *02Gu 


^* 2300E—OC 

01 

AO 

2 

AR 

221*9140 


o* c 05-r-06 


01 

40 

2 

02 

0*541o 

-/» 290^6—06 

01 

AO 

•3 

62 

1*0"30 

0* 1500E—06 

01 

AO 

2 

62 

1*9330 

0*71005-07 

01 

AO 

2 

62 

3*5010 

0*46506—07 

01 

AO 

2 

62 

4*0340 

0*20*05—0- 

01 

AO 

2 

62 

4*2320 

0* 1 ?0oE—c>7 

01 

AO 

2 

62 

4*7320 

0.1430E-0- 

01 

AO 

2 

62 

5*4720 

0* 13706-0“ 

01 

AO 

2 

32 

3*764^ 

0* I30o2-o“ 

01 

AO 

2 

62 

7*7330 

v>* 330oE-03__ 

01 

AO 

~2 

62 

ll*s20c 

0*61506-00 

VI 

AO 

2 

62 

13*7.30 

0*5500E-o: 

01 

AO 

2 

62 

18*0430 

0*4-202-0* 

01 

AO 

? 

32 

1 *,'6lw 

o # aoooe-0* 

0* 

~0 

2 

02 

2 * i '“00 

0*25005—0 _ 


ACTIVITY AT |00 H» 
(MAI 


o*::sze-c7 

0.5164E-07 

0*9219E-07 

_ «*S\2hL-£f’ - 

G* 1 ji_ IE-C t 
0# 74606-07 
0*32405-07 
0*91436-07 
0*31736-07 
,0»5130E-C7 
0*9164E-07 
0*386oE-07 
0*72326-07 


0* 3553E-07 
0*50676-07 
0*42046-07 
0*4166c—07 


0*42426-07 
0*42226-07 
0*43366-07 
C*45745-07 
0*45145-07 
0*45385-0? 
0*43585-07 
0*46925-07 
0*47245-07 
0*47675-07 
0*47665-07 
0*49725-07 
0*5019E-07 
0*50006-07 
0*50236-07 
0*51736-07 
G*5090E-07 
0*50936-07 
0*47156-07 
0*4467E-07 
0*5048007 
0*32106-07 
0*4071E-0 t 
0*5112E—07 


0*2017E—07 
0*1651E—07 
0*17616-07 
0*14J6£-o7 
o*ijyce-07 
0*1613E-07 
0*16236-07 
0*:75~E-07 
O*1740E-07 
C*J71'E-07 
0* 17*SiE-07 
0*12336-07 
0*12266-07 
o*;7:rE-w7 


^•1 2^6-07 
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-I4BU5_J.fi _jAit'-A.. BECAY-jiAItS .BY.. 


_taar&)__ 


AMPLE 

NUW33P 

SIZE 

(Micnonsi 

' 62 

<3A'SJ 

0"SERVE3 ACTIVITY 
IMA) 

activity at too 

r:A> 

01 AO 

2 

62 

34*0210 

o# 2? roc—o~ 

o*:ccse~o7 

01 AO 

2 

62 

37*0130 

0*£7JCE- W : 

■>*1£36£>07 

01 AO 

2 

62 

40*5?10 

0*2600E-0S 

0*16S6E-07 

ul AO 

2 

62 

42*5770 

0* 2t JOE—05 

0*2042E-07 

01 AO 

2 

62 

51*0410 

0*2l60E-o: 

^•U6:e«o7 

01 AO 

2 

62 

7.7 i!“v 

O#2£OuE*00 

0*2G?6E-97 

T/i AO" 

2 

62” 

“?l#V*7r 

"0Vi'»30B»o£ 

oc cOjGE—C 7 

Cl AO 

2 

62 

75*0150 

0* 1300E»'j3 


Cl AO 

2 

62 

63*1670 

0* |61iufc*J6 

j»lfe36E-07 


01 

AO 

2 

62 

101*1360 

o* 13003-03 

0* ;c .-E-07 

01 

AO 

2 

62 

14 3*0600 

l«o000E-09 

C* 162-S—07 

01 

AO 

2 

62 


0* 101GE-0C3 

0*3 1vuE—07 


01 A0__ 

2 

43 

6*34 1C 

__ 0* LZZ ojE— t/6 __ 

’ 0* 1230 E- J 6 

O*5AO^E-07 

w*3660E»07 

0*1700E-07 
0.160GE-07 

_OtJ2.40fe.OT_.. 

0*U50E-07 

0*lo20t»07 

o«7620E-03 

O*535CE-00 

0*470000 6 
_ 0*3£50E-03 

0* 16_,^O07 
w»1517E-07 
0*144OE-07 
0* 1 ?3i>E—07 
o*13S**E-o7 
0*1353007 
. 0* 1362007 
0*1490007 
0*1470E-»o7 
0*1632E—07 
0*1545007 
0*1540E—07 
_RU47^r07 

01 AO 
01 AO 
01 AO 
01 AO 
ol AO 
-9-LA0_ 
01 AO 
01 >0 
Cl AO 
01 AO 
01 AO 
01 A0_ 

2 

2 

2 

2 

2 

'a 

2 

2 

2 

2 

J2 __ 

'■*43 

43 

42 

*♦3 

43 

_*a_ 

43 

43 

43 

43 

43 

43 

f#0*3v 

1*5410 

H8WJ4 O 

4*2520 

_4.5^,60_ 

5*4750 
5*5640 
7*5670 
11*5300 
13*5440 
_ 15*0430_._ 

0 r AO 

2 

47. 

; „ # ^ 01 u 

0*3450006 

0*151300? 

01 AO 

2 

43 

37*0330 

0*2900E-C8 

0*1506C—07 

01 AO 

2 

43 

29*9610 

O#232OE-03 

0*1511E-07 

01 AO 

2 

43 

34*02£u 

0*Z30oE-03 

O.1523E-07 

01 AO 

2 

43 

2“*0170 

0*2320E-u2 

0*1524E-07 

01. AO 

. 2. 

. - - 4.3_ 

40*9930 

0*2200000 

0*1520007 

Ol AO 

2 

43 

43*7750 

O*££30E-0E 

0*1673E—07 

01 AO 

2 

43 

51*0410 

0*10OOE-OS 

0 *1527007 

01 AO 

2 

43 

37*1330 

0*1700002 

0*1463E-o7 

01 AO 

2 

43 

71 *029o 

O*1500005 

0*1441007 

OJ AO 

2 

43 

■»5*0150 

0*1 -oc 

0# 1£33E*'07 

Cl AO 

2_ 

43 

33*1330 

0*1300E-0£. 

0#1432007 

0} AO 

2 

43 

101*1560 

O**,220002 

0*1627£-07 

Ol AO 

2 

43 

143*0300 

u*"00CE-07 

A*137* E—07 

Ol AO 

2 

43 

2£i*‘::o 

0.“20^2—o7 

0*2£l£E—07 

°i AO.. 

. a._ . 

_ RAN — 

. . «j54iO 

^*3bS0» b 0& 

0aZ6?5E-07 

01 AO 

2 

PAN 

1*0530 

Oc £0003-06 

O*2-*3ZE-07 

01 AO 

2 

PAN 

1*9410 

0*33202-07 

0*2370E-07 

Ol AO 

2 

PAN 

2*5020 

0*631OE-07 

0*2019007 

0} AO 

2 

PAN 

4*0320 

0*23002-07 

0*2150007 

Ol AO 

2 

PAN 

4*2520 

0 *£ 600 £—O ’ 7 

O*2££OE-07 

0} AO 

2 

PAN . 

. ..4_«5760 

.0^03 0£-07 

0»234;E-07 

01 AO 

2 

o*N 

5*4730 

v* 

0*£-*>7E-v7 

01 AO 

2 

PAN 

3*5650 

0# 170oE—o7 

U*245CE-07 

Ol AO 

2 

PAN 

7*3070 

u*1COOOoT 

w*£4olE—07 

AO 


PAN 

11*7310 

O#3u0i>2-««3 

>• 2 : 7:007 

Ol AO 

2 

PAN 

13* 343o 

>j*7200E—«£ 

E“*07 

01 AO 

2 

PAN 

Jt, ♦<-'4 To 

vj* j6ClOE—OS 

^*£463E-0 7 

Ol AO 

2 

PAN 

19*9610 

0*viOOE—03 

*>* £2.>—E—67 

01 AO 

2 

PAN 

27*04 to 

0*42003-06 

l* 07 

01 AO 

2 

PAN 

29*962u 

n>*^33 w E— v2 

J*2237E-07 


60 

SECRET 











TABlfc 3.6. 


3 AMI im Zl. 


CAM*n.E KVMatR SIZE 

«MICR0NSI 


Cl 

AO 

2 

PAN 

01 

AO 

2 

PAN 

01 

AO 

2 

PAN 

01 

AO 

2 

PAN 

01 

AO 

2 

PAN 

01 

AO 

2 

PAN 

01 

AO' 

2 

PAN - 

WI 

AO 

2 

PAN 

01 

AO 

2 

PAN 

01 

AO 

2 

PAN 

01 

AO 

2 

PAN 

31 

AO 

A A 


31 

AO 

4 A 


31 

AO 

4 A 


31 

AO 

4 A 


31 

AO 

4 A _ 


31 

AO 

4 A 


31 

AO 

4m 


ol 

AO 

41 


Jl 

mO 

4A 


31 

AO 

4 A 


31 

AO 

4A . . 


Jl 

AO 

4A 


31 

AO 

4A 


31 

AO 

♦ A 


31 

AO 

<A 


31 

AO 

4 A 


Jl 

AO 

4A_... 


31 

AO 

4A 


ol 

AO 

4A 



31 

mO 

49 

31 

AO 

4B ___ _ 

31 

AO 

AB 

31 

AO 

4R 

31 

AO 

49 

31 

AO 

4B 

3i 

AO 

4 C 

31 

AO 

4C 

31 

IO 

AB 

31 

AO 

4fi 

31 

40 

♦3 

31 

AO 

49 

31 

AO 

4« 

31 

40 

4B 

31 

AO 

4R 

31 

AO 

4B 

.>1 

AO 

49 


31 AO 4* 
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TABLE 3.7 DECAY MEASUREMENTS FOR CLOUD SAMPLE 837-L TAKEN 
AT 13,500-POOT ALTITUDE AT B+34 MINUTES 

All readings (ma) made In 4-pi Ionisation chamber 


Age Reading Age Reeding 


days 


ma 

days 

ma 

0.281 

401 

X 

10-8 

19-9& 

339 * 10" 10 

1.941 

447 

X 

10-9 

27.042 

222 x 10“ 10 

2.502 

338 

X 

10-9 

29-983 

189 x 10-1° 

a. 971 

286 

X 

io-9 

34.027 

157 x 10-10 

4.055 

210 

X 

io-9 

37-020 

139 x 10" iw 

4.253 

200 

X 

lo"9 

40.982 

114 x 10-10 

4.957 

171 

X 

10-9 

43.969 

970 x 10-11 

5.475 

163 

X 

10-9 

51.030 

710 x 1Q-H 

5.965 

145 

X 

10-9 

57-142 

568 x 10*11 

7.967 

108 

X 

10‘9 

71.061 

318 x 10-11 

11.931 

682 

X 

l°-“ 

79-022 

292 x 10-H 

13.946 

510 

X 

jf\-10 

83.173 

226 x 10-n 

18.048 

390 

X 

10-10 




TABLE 3-8 DECAY MEASUREMENTS FOR SEU3CTED CHARACTERISTIC GRAY, 
FUSED, SINTERED AND WHITE FALLOUT PARTICLES FROM 
COLLECTOR 21A01 

All readings (ma) made in 4-pi ionisation chamber. 


Age 

Gray 



Fused 


Sintered 

White 



days 

ma 




aa 



aa 







2.098 

225 

X 

10' 

•9 

459 

X 

10-> 

485 

X 

10-9 

4l4 

X 

10' 

10 

2.498 

183 

X 

10' 

.9 

352 

X 

10-9 

375 

X 

10-9 

283 

X 

10- 

10 

2.963 

144 

X 

10' 

*9 

265 

X 

10-9 

277 

X 

io-9 

189 

X 

10- 

10 

4.049 

944 

X 

10' 

■10 

165 

X 

io-9 

165 

X 

io-9 

802 

X 

10' 

11 

4.240 

858 

X 

10' 

-10 

152 

X 

10-9 

150 

X 

io-9 

740 

X 

10' 

11 

4.960 

726 

X 

20- 

■ID 

122 

X 

io-9 

118 

X 

io-9 

495 

X 

10' 

11 

5.478 

661 

X 

10' 

•10 




111 

X 

io-9 



11 

5.596 





133 

X 

io-9 




405 

X 

10' 

5.957 

594 

X 

10' 

•10 

100 

X 

id-* 

100 

X 

10 *?r> 

347 

X 

10‘ 

3 X 

7.959 

440 

X 

10' 

■10 

736 

X 

10-^0 

678 

X 

lO'*® 

209 

X 

lO' 

11 

11.936 

285 

X 

10- 

•10 

501 

X 

lO' 20 

493 

X 

20 -“ 

180 

X 

10' 

11 

13.961 

23 ? 

X 

lO' 

■10 

422 

X 

10-1° 

430 

X 

10* 10 

142 

X 

10' 

11 
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i* 3 


i on m u 


3333 

I I I • 

QQQQ 


CO uNCO f 

O o\o\< 


0^00 

I t I I 

ssss 

X X X X 

oncvjvo ia 

GIQOCO 


VO ri 

co*a £-<n 
O OJOnO 


M X X M 


3333 

1 1 1 1 

8888 

OOrIH 
rt HnH 
lilt 

8888 

3 

1 

8 

X X X X 

X X X X 

X 

H CKOJ Q 

Q00 f-NO 

oJhhh 

como Qn 

559 £8 

a 

CO 

co w r-cu 

CU CM f ® 
O O On Os 

VO vp Q CO 

&9o8 

CO 

IA 

H 


H t— rH On 
its £tn t*- 

CO 

CO 

ssss 

8333 


3333 

8888 


X X X X 

X X X X 


CU ITnOnIA 

33553 

UNC»H O 
o r-tso .H 
rd CO t-h- 


SuocoS 
o oo\o 

CO id OVO 
W l/NH UN 
rtOOH 


h*H md 

ITS 

t^-ri <A<n 
trve^r-co 



!??!? 5? 

3 

3339 

9333 

3 

X X X X 

X X X X 

X 

83ES 

tAjfr COCO 

VO 

Kr 


CO rlU> 


m$ %m i 

II§f l £§8 ft 
• • • « •••• •••« • 
CO ovvp ON 4NH(n Ht^HOv fO 
HHOJ W COfO-4-^t lAtAC^t- CO 


o o o o o 

ON Os On On On On On On On On ONf-i HH HH 
I f I I III! III! I III 

3393 3339 9933 3339 


VO Q H ro WrlHOv 

SISK: 15SSS 333 & 8Fi5& 


I s -CO CO CO co co coco 

i » » « till 


3333 

X X X X 


coco coco coooc^co 

3333 3939 3339 

X X X X X X X X X X X X 


593 $ &£« 3 a 

3 b\oo vo i/vjtjtco (nViwevi cv h h 


Q\CO CV CO H'Ortt- h^o »-i uv irvov<jm 

sp CD’S m vos cr « a gSs tr «-i 5 u ' 

n CIOVO CvOn&vO O&vCvO r-tOOi-t 

• I » » >•»• » • * » 

O ri 00® OvVO OV-* l-omrl ['MffvJJ 

HHHH ri0l5l(S n44«\ UV^t-CO 
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TABIE 3-10 SUMMARY OP PRESHOT SOIL-SAMPIE SIEVE ANALYSIS 


Soil samples obtained from the following locations: 

#1 - surface at GZ. 

7 f 2 - surface to two feet deep 25 feet south of GZ. 

#3 - two feet deep 25 feet south of GZ. 

j"4 - three feet deep 80 feet southwest of GZ. 

#5 " six feet deep 100 feet south of GZ. 



Size 

Percent Less Than Stated Size 

U.S. Me 

sh Microns 
(p) 

irl 


f 3 


*5 

7 

2794 

95.0 


95.9 



12 

1397 


88.5 


85.1 

70.8 

24 

991 


82.6 


77.3 

51.0 

42 

351 


74.5 


66.5 

33-2 

80 

175 


62.4 


51.5 

18.8 

115 

124 

49.3 

52.2 

51-9 

40.5 

14.6 

150 

104 

44.0 

49.0 

46.4 

37.0 

13.1 

170 

38 

38.3 

45.0 

40.9 

32.8 

11.5 

250 

6 l 

31.7 

39.8 

33-4 

26.7 

9-5 

325 

44 

25.8 

3 6.6 

27.8 

23.0 

8.5 


30 

19.4 

29-1 

23.3 

17-9 

7-7 


20 

14.5 

24.8 

19.9 

12.8 

6.2 


10 

9-7 

19.4 

13.9 

8.8 

4.3 


5 

10.1 

13.6 

6.1 

4.7 

3-7 


3 

6.8 

10.0 

5.0 

4.2 

3.6 


1 

4.2 

3.1 

2.7 

3.5 

0.8 
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Dry fallout and filtrate were measured at additional ages to determine decay characteristics. 





TABLT J.12 LEACHING STUDIES ON SELECTED SAMPLES 
All readings (me.) taken in 4-pi ionizaticn chamber 


Reagent Particle Age Reeding Age Reading Leached 

Sire 

.. days on day's me % 

One-Day Leach SamplesOIAO 3> 4, 5. 6 and 9 Combined 


Fallcut Filtrate 


PH 

1 1 

[HCl) 

88-175 

13.583 192 x 10“H 

13.590 

100 x 10-22 

5-0 

PH 

6 I 

(HoO) 

88-175 

13.58+ 192 x 10-11 

13-591 

142 x 10-22 

6.9 

pH 

10 (NeOH) 

88-175 

13-584 209 x 10"““ 

13.591 

100 x lO” 22 

4.6 

pH 

1 1 

HCl) 

61-88 

13.580 134 x ID -11 

13.593 

100 x lO" 22 

6.9 

PH 

6 1 

Hup) 

61-88 

13.581 167 x 10- n 

13.593 

100 x ID* 22 

5.6 

pH 

10 (NeOH) 

61-88 

13.56® 165 x lO -11 

13.594 

100 x id* 22 

5.7 



Three-Day Leach Samples 01A06 and 9 Combined 







Fallout 

Filtrate 


pH 

1 1 

HCl) 

88-175 

X5.369 332 x 

15.379 

60 x IQ -11 

15-3 

pH 

6 l 

(HjjO) 

88-175 

15.376 244 x IQ -11 

15.380 

45 x ID" 22 

15-6 

PH 

10 

(HeOH) 

88-175 

15.378 236x 10-11 

15.381 

35 x 10-11 

12.9 

PH 

l i 

(BCi) 

175-351 

15.368 593 x 10-11 

15.378 

89 x 10-H 

13-0 

pH 

6 1 

(HpC) 

175-351 

15.370 344 x 10-11 

15.379 

52 x 20-H 

13-1 

pH 

10 (NeOH) 175-351 

35.377 532 x 10-H 

15.380 

39 x 10-U 

6.8 



One-Day Leach Samples 31A05 aud 3 Combined 







Fallout 

Filtrate 


PH 

1 1 

(HCl) 

351-991 

14.513 422 x 2D" 9 

14.519 

54? x 10-11 

1.2 

pH 

6 l 

(HoO) 

351-991 

24.515 400 x 10-9 

24.523 

113 x 10-11 

0-3 

pH 

ID 

(SaOH) 

351-991 

14.515 420 x 10-9 

14.531 

99 x 10”11 

0.2 


Seren-Day Leach Samples 31 AQ5 Plus 8 

This sample shaved no measurable leaching for pH 1 (ECl), pH 6 (HgO) and 
pH 10 (SaOR) on all particles studied (larger than 6l microns). 
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TABLE 3.13 EXCHANGE OF FALLOUT RADIOACTIVITT DO MOmMCRUIOlIDE CUT 
AND ADOBE SOIL 


All measurements (as) mode In 4-pi Ionisation chamber 


Reagent 

Particle 

Size 

Age 

Reading 

Age Reading Exchanga 


P 

days 

aa 

days aa 

1 


One-Day Exchange of Samples31A05 and 8 Combined 




fhllout and Reagent 

Reagent Only 


Adobe 

Clay 

351-991 

351-991 

14.513 

14.513 

410 x 10-9 
405 x 10-9 

14.517 148 x 10 * U 
34.519 249 x 1 D- U 

0.4 

0.6 


Three-Day* Exchai«e of Samples OlAO 3. 4, 5» 6 and 9 Combined 



fallout and Reagent 

fallout Only- 


Adobe 

Clay 

Adobe 

Clay 

Adobe 

Clay 

^ 351 
*351 
175-351 
175-351 
88-175 
88-175 

15.385 

15.386 
15.388 

15.388 

15.389 
15.389 

386 x 10-9 
384 x 10"9 
675 x ID -11 
130 x 10” 30 
268 x ID " 11 
391 x ID" 11 - 

15.427 383 x 30-9 

15.428 374 x 10-9 

15.424 663 x 10-11 
15.426 634 x 10- u 

15.425 216 x 10 -H 

15.426 373 x 3D-H 

0.8 

2.6 

1.8 

51.2 

19.4 

4.6 



of Samples 31A05 and 8 Combined 




fallout and. Reagent 

Reagent Only 


Adobe 

Clay 

'351 

>351 

19.124 

19.125 

310 x 10“9 
331 x 10-9 

19.127 326 x 30*^ 
19.129 151 x 10 - u 

1.1 

0.5 
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TABLE 3.-15 EQUIVALENT FIS3I0IE PER GRAM OP FOUR RADIONUCLIDES IN SEIECTED SAKPIES 
O.'plic&te analyses vere mde on all sample:. 

Sample Number OIAO7-80 indicates material obtained from collector Number 7 at 
Station 01 end retained on a #90 U.S. sieve mesh. 


Sample No. 

Weight 

R*rticie 

Sise 

Zr 95 

Sr 8 * 

Sr 90 

y 91 



g 

microns 


iis/g 

fi»/g 

ris/g 

OlAOY-l/* 

1.7 

< 6?50 

7.30 x 10 12 

2.*7 x 10 11 

7.15 x 10“; 




01*07-7 

1.6 

2830-6350 

*.57 x 1013 

1.32 x 1012 

*.32 x 1012 

1.50 

X 

10 X3 

01A07-12 

1.* 

1651-2830 

1.29 X 10l* 

3.16 x 1012 

1.0* x IO 3 ? 




01A07-2* 

1.0 

701-1651' 

1.56 x lQl* 

*.*2 x 1012 

l.*3 x 101* 




Ol/07-*2 

0.6 

350-701 

l.*0 X 10l* 

*.35 x 1012 

l.*3 x IO 3 ** 




01A07-80 

0.6 

177-350 

9.26 x 1013 

2.7* x 1012 

8.78 x 1012 




01A07-170 

1.2 

83-177 

2.39 x 1013 

7.00 X 1011 

2.21 x 1012 




OU07-250 

1.0 

61-88 

7.70 x 1012 

2.19 X 1011 

7 .*3 x IO 33 

2.5* 

X 

IO 32 

01*07-325 

1.0 

**-61 

5.65 X 1012 

I.69 x 10U 

5.61 x loll 




01A07-?ao 

1.7 

d t* 

*.70 X 1012 

1.5* x IO 33 

*.S6 x loll 

1.73 

X 

ic 32 

02A02-1/ 1 * 

2.73 

<6350 

7.;* x 10U 

2.01 x 10*° 

6.57 x ID 30 

2.03 

X 

IO 33 

02A02-7 

0.98 

2830-6350 

2.26 x 109 






02A02-12 

I.0.6 

1551-2630 

1.29 x 1012 

2.50 x 1010 

8.38 x 1010 




02AD2-3i 

1.38 

701-1651 

3.89 x 1012 

8.58 x 101° 

2.83 x 10 u 




02A02-L2 

1.19 

390-701 

1.86 x ID 3 ? 

3.*9 x 10l0 

1.0? x 10 n 




O2AO2-0O 

2.20 

177-350 

5.62 x 10H 

1.15 x 1010 

3.9> x 10l° 




02*02-170 

3.69 

88-177 

1.57 x iqU 






02A02-250 

1.60 

61-83 

5.1* x loio 

1.3* x 10 9 

1.15 sc 10?° 




02*02-325 

l.*5 

**-6l 

1.11 x loH 

3.0* x IOS 

I.67 x lolO 




02*02-Fan 

2.02 

<** 

1.77 X 1DU 

6.92 x 109 

3.05 x 10l0 

6.35 

X 

ID 30 

2QA0U-7 

0.5 

< 20301 







UO/OU-A 

0.30 

'oij. c ir 

2,*0 x 1013 

l.*2 x ID 12 

5.02 x IQl 2 




POAOU-42 

0.13 

350. 011 







2QA0*-12 

0.25 

1651-2830 

2.21 X 1012 

I.76 x lC n 

5-flt x IflU 




20A0*-80 

0.20 

177-350 

8.72 X ion 

*.92 x 1010 

1.96 x 10ll 

5-33 

X 

loll 

20*0*-170 

0.68 

88-177 

1.56 x loH 

1.20 x 1010 

5.20 x IO 30 




20KA-325 

1.92 

**-88 

3.*l x loio 

3,39 x 10 9 

1.58 x 10 30 




20A0*-Pan 

1.50 

<** 

2.01 X 1010 

3.07 x 109 

1.28 x 1010 

2-35 

X 

1010 

20*07-7 

2.65 

2830-6350 

2.29 x IO* 2 

3.85 X 10 30 

2.07 x 10 H 




2QAOT-12 

1.59 

1651-2830 

8.71 x 10U 

2.0* x 1010 

8.96 x 1010 

3-91 

X 

IO 33 

20*117-2* 

1.66 

701-1651 

1.09 X IO 32 

5.81 X IO 30 

1.85 x ID 33 




2QA07-42 

1.71 

350-701 

9.73 * 10“ 

3.*5 x 101° 

1.13 x IO 11 




20*07-00 

1.70 

177-350 

1.85 X IQl 2 



6.67 

X 

jflU 

20*07-170 

1.69 

88-177 

9.86 X IO 33 

3.61 X 10l° 

1.21 x 1011 




20*07-325 

2.82 

**-88 

3.87 X 1011 

1.66 x 10 w 

5-36 x 10?° 




S0*C7-Pan 

3-13 

<.** 

1.83 X 10U 

8.27 X 10 9 

2.0* x IO 20 

9.06 

X 

ioio 

1JA07-#* 


Part of total5.25 x 1013 

1.88 x 1012 

6.38 X IO 32 

3.05 

X 

1013 

21A03-#5 



5.39 x 10j3 

I.75 x IO 32 

6.1* x 1012 

3-21 

X 

1013 

SlAOA-f* 



7.39 x loW 

3.11 X 1012 

1.05 X 1013 

*.** 

X 

ioi3 

13*03 

2.*5 

Total 

5.2* x 10l0 

5.*0 X 10 9 

1.9* X loJ° 

3-07 

X 

1010 

13*0* 

2,13 

Total 

6.18 x k ^2 

5.29 x ID 9 

2.96 X 10?? 

*•37 

X 

IfllO 

23*03 

0.359 

Total 

6.29 x 10?° 

7-99 x 10* 

2.96 x IO 10 

5.25 

X 

IO 30 

23*0* 

0.880 

Total 

*.79 x 10l° 

3.20x101° 

k.56 x 1010 

H.09 

X 

JO 30 

31*03 

a*.50 

Total 

7.88 x 1X)13 

3.07 x 10“ 

8.98 X IO 32 

5-15 

X 

IO 33 

827-12 Cloud 


Total 

2.96 x 1013 

2.23 x 10 13 

2.30 x 10l3 

1.83 

X 

101* 

8*2 RH-Cloud • 

Total 

1.59 x 1013 

3.52 s 3013 

2.99 x loW 

2.90 

X 

1013 
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TABLE 3.16 BQUTVAiarr ZTSSICIE GfcAM OV TWELVE RADICWUCLIDiS IK SELECTED &ftKK2S 


Duplicate analyses were woAl on all samples. 

Sample Nuaber 01A07-&) indicates *»terlal obtained Tram collector Number 7 at Station 01 and retained 
on a #3o U.S. siere mesh. 


Sanple No. 

Weight 

Particle 

Site 


Ru 103 

Ru 306 

ll31 

^2 


e 

microns 

fl*/6 


1 1*/8 

fl»/6 

n«/6 

01A07-1A 

1.7 

6350 

5.21* x 10 13 


5.01 X 10 12 


1.63 x 10 12 

01A07-7 

l.C 

2830-6350 

3.99 X 10 13 

2.1*2 x 10 12 

01*07-12 

1.1* 

1651-2830 





01A07-2U 

1.0 

701-1651 






01*07-1*2 

0.6 

350-701 






oiAcrr-So 

0.6 

177-350 






O0AO7-17O 

1.2 

88-177 






01A07-250 

1.0 

61-K 

7.33* X 1012 

6.63 x 10 12 

9-50 x 10 U 

0.53 x 10 11 

3.32 x 10 33 

01A07-325 

1.0 

44-61 

5.7 1 * x 10 J2 


6-55 x 1C 33 


01A07-Pan 

1.7 

44 

3.39 X 10 32 

3.93 X 10* 3 

2.78 x 10 33 

02*02-1/1* 

2.73 

5350 

9.7l» x IS 11 

1.25 X 10 12 

1.16 x 10 a 

8.60 x 10 30 

2.62 x 10 3p 

02A02-7 


2630-6350 






02A02-12 

,.16 

1651-2830 






02A02-2I* 

1.38 

701-1651 






02AC2-1*£ 

1.19 

350-701 






02A02-80 

2.20 

177-350 






02A02-170 

3.69 

88-177 






02A02-250 

1.60 

61-88 






02A02-325 

1.1*5 

U*-61 

2.15 x 10 n 



1.80 x 10 33 

1-1*9 x 10 10 

0?A02-ftm 

2.02 

1 A 



20A04-7 

0.5 

2830 






-2U 

0.20 

701-1651 






-42 

0.13 

350-701 




9.25 x 10^ 

6.1*6 x 10 33 

20ACA-12 

0.25 

1651-2830 

2.50 x 1C12 



a>A04-So 

0.20 

177-350 

1.02 x 10 12 



3.10 x 10 11 

1.76 x 10 11 

20ACA-170 

0.68 

83-177 




20ACA-325 

1.92 

W .-68 






2DA0A-PBJ-. 

1.50 

y* 

2.09 x 10 10 



3.23 x 10 10 

1.55 X !0 10 

20A07-7 

2.65 

233 O- 637 O 




20A07-12 

1.59 

1651-2830 

1.12 x 10 i4 - 



2.80 x 10 10 

2.32 x JO 10 

20A07-2U 

3.66 

701-1651 





20A07 J t2 

1.71 

350-701 

1.76 X 10 12 


2.07 x 10 33 

2.80 x 10 10 

5.69 x 10 30 

20A07-80 

1.70 

177-350 

2.03 x ;o 12 

20A07-170 

1.69 

88-177 





20A07-325 

2.82 

y*-88 


2.1 1 X 10 13 

1*.73 x 10 10 

1.61* - 10 10 


20A07-ftin 

3.13 

44 

2.1*1 X 10 11 

1.78 X loio 

mo? -f* 


Bart of Total 




5U03-i>5 

2U(A-|!t 

13*53 

2.1*5 

Total 






13*04 

2.13 

Total 






23*03 

0.359 Total 






23*01* 

0.880 Total 






31*03 

24.SO 

Total 

3.18 X 10 J3 




1.58 X lO 3 ** 

827-L2 Cloud - 

Total 




S42-R11 aoud - 

Total 

1.8: X 10 13 




2.1*2 X 10*3 

Continued 
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TABLE 3-1' ECUTVAIHiT FISS10H3 rfS CRAM 0 ? TWELVE PADIOMJCLIDfS O! SELECTED SAMPLES (Cor.td) 

Implicate analyse* were sade on all samples. 

Saaple Hunger 01A07-3Q indicate*. material Detained froo collector Number 7 at Station 01 and retained on a *rO u.S. 
slevc aeah. 


Sample No. ’Weight 


inrtlcie 

Site 


01A07-1/4 

01A07-7 

01A0M2 

01A07-24 

01A07-42 

01A07-S0 

01A07-170 

01A07-250 

OU07-325 

olA07-Bln 

02A02-l/lt 

02A02-7 

02A02-12 

02A02-24 

02A02-4? 

02A02-80 

02AC2-170 

02A02-250 

02A02-32S 

02A02-Fan 

20A04-7 

-24 

-Ua 

20 A 0 L -12 

20A04-80 

aOAOll-170 

20a<*-325 

20AT4-f*n 

2OA07-7 

20A07-12 

20 * 07 - 2 * 

20*07-42 

aver?-»3 

20A07-170 

2*07-325 

2t«07-P*n 

11*07-#* 

21*03-^5 

suok-fi 

13A03 

13*°4 


1.7 

1.6 

l.U 

1.0 

0.6 

0.6 

1.2 

1.0 

1.0 

1.7 

2.73 

0.08 

1.16 

1.38 

1.19 

2.20 

3.59 

1.60 
1-1*5 
2.02 

0.5 

0.20 

0.13 

0.25 

0.20 

0.68 

1.92 

1-50 

2.65 
1.59 

1.66 
1.71 
1.70 
1.69 

2.02 

3-13 


ulcrons 

*0350 
arJSO-OS^O 
11 > 51-2630 
701»l651 
350-70’ 
177-350 
'•°-177 

ci-33 
1 * 1*-61 

< 44 
<■ 6350 

0330-6350 
1651-2830 
701-1651 

350-701 
177-350 
88-177 
61-88 
14-61 

< U 

< 2830 
701-1651 
350-701 
1651-2830 
177-350 
88-177 
44-88 

w: y, 

2830-6350 
1651-2830 
701-1651 
350-701 
177-350 
83-177 

44-88 
<■ 44 
V*xt of total 


cs 136 

C= :37 

Ba 11 * 0 

Ce lUl 

Ce 3Ul 

Pu 239 

tip 239 


eia/« 

fu/e 

fla/6 

fls/E 

1'18/E 

V 



1.29 X lol** 

1.23 X 1012 

1.20 X 1033 


5.54 X 10 13 

1.633 x 30 11 

I.6» X 

30 33 

5.20 x 10 12 

2.53 x 10 11 

12 

2.12 x 10 a 

3.74 x 1C 12 

9.19 x JO 12 

1.932 x IO 13 

3.16 X 

IO 30 

3 .U 3 x 10 ’-? 
6.35 x 10 11 

1.81 x 10 “ 
a .1*6 x 10 10 

1.32 X 10 }® 
1 . 5 a x 10 13 

3.05 x 10 32 
3.38 x 10 U 

5.59 X 10 “ 
1.01 X 10 1 * 

3.28 x IO 33 
1.147 x 10 n 

2.103 x 
2.0V* x 

30 30 

109 

1.37 x 10 n 

2.35 x 10 10 

5.29 x 10 10 

6.91 x 10 1C 

: 26 x loll 

1.266 x 30*1 

3.12 X 


*■•59 x ID* 2 
1.32 x 10 12 

4.44 x 10 33 
1.41 x 10 1J 

1.41 x ID 12 * 
4.06 x loll 

1.03 x 10 32 
6.16 x io 33 

2.77 X IO 32 
1.30 x 1012 

6.96 X 10 12 

2.076 x 10 10 

3-W x 

X 

IO 30 

109 

1.02 X 1D U 

10 

1.11 x 10“ u 

1.90 x 10 10 

2.23 x 10 10 

2.63 X 10 10 

7.66 X 10 10 - 

1.3 X 

io 3 

1.05 x ID 32 

7.12 ID 10 

3.08 x 50 11 

3.06 x 10 u 

1.18 X 10“ 

e.8>.< x 10 9 

* 1.36 X 

109 

2.09 x 10*2 

1.25 x 10 11 

4.88 x 10 33 

6.93 x tf * 11 

1.93 x 10^ 

1.134 x 10 K> 

7 . 0 & X 

109 

3.86 x 10 U 

2.41* x ID' 0 

7.26 x 10 W ' 

1.10 x JO 11 

2.55 X 10 U 

1.392 x 10 U 

1.1ft x 10 9 


2.*5 

2.23 


total 

Total 


23A03 

23 

31A03 _ 

82T-L2-Cloud - 
9»2-Rll-Clutai - 


0.359 **30. 
0.880 Total 
2&.50 Total 
•oUl 
Total 


W 2.35 I loj^ 2.1*8 * 10 1 * I*.88 * ID 13 7-85 * xO 13 3-72 x 10 13 
8.97 x 10" 7.V2 r loW 5.13 , i(>13 1.82 * 10*3 1.92 x 10« 


1.5* x ID 32 1.380 x 30 32 

9.48 1 10 U 2.835 x 10 -“ 
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OABIE 3-18 ANALYSIS OF SAMPLES BY SEMI QUANTITATIVE EMISSION SFECTROGRAPKY. PERCENT 
BY WEIGHT OF ElfMENTS IN SELECTED, SCREENED FRACTION OF TOTAL SAMPLE 
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ashed sample. „ , 

«-**Density not obtained due to insufficient quantity o± sample. 

























Figure 3.3 Distribution of particle weight of four 11A07 gross samples. 
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Figure 3.5 Photomicrograph and autoradiograph of selected fallout particles. 
Active, vesicular, clear and black glassy materials associated with inactive 
alluvial material at surface of particle or within particle. (MSS-145(SL)-4-63) 


Autoradiograph 


Photomicrograph 


Figure 3.6 Photomicrographs and autoradiographs of selected fallout particles. 
Active glassy coating of inactive pebble, active vesicular glassy particles, and 
inactive pebbles. 
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Figure 3.7 Cumulative particle-size distribution in cloud samples 
described in Table 3.19. 
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z: 


Gamma ray spectra plots for Station 21A01 gross 
selected characteristic particles. 


89-90 


SECRET 























CHAPTER h 


CONCLUSIONS AND RECOMMENDATIONS 

The quality of measurements made by this project vas 
better tiar. that of previous veap'n-test field work because 
of the improved instrumentation and past experience of proj¬ 
ect personnel. In addition to gathering sufficient data 
to meet the objectives of the project, participation In the 
•Tohnie Boy event provided a pilot study in recently devel¬ 
oped sample recovery, handling, and analysis techniques that 
vas to prove beneficial in obtaining data from the Small 
Boy event. 

In contrast to the unstable shot-time winds at the 
Small Boy event, the Johr.ie Boy wind structure snouid offer 
the fallout mode)makers an experimental check point. Rela¬ 
tively steady-state wind conditions during the short dura¬ 
tion (about 0.1 hour) of the close-in fallout event should 
provide reliable input for models where time and spatial 
variations of winds are not considered. However, recogni¬ 
tion of the weapon geometry ( 23 -inch burial), crater volume, 
and particle size-activity relationships will probably be 
required for successful prediction of fallout patterns. 
Unfortunately, cir.c-incrcncntal collective were net pos- 
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sible and an important source of fallout-model input vas 
not available. 

Performance of the basic fallout collectors vas very 
satisfactory and the type of fallout collected vas easily 
recovered for analysis. Although some background material 
may be present in the samples, the amount is very low be¬ 
cause of the stable nature of the surrounding soil. 

Particle-size and gamma-activity distribution data has 
been reported but not interpreted. Active fallout particles 
vcre formed that were larger than the native soil particles 
originally present in the vicinity of ground zero. The 
elemental compositions of samples analyzed vas generally 
similar to that of Operation Jangle samples. The number of active 
particles ranged from 0to50 percent vith the larger particle 
size ranges having a higher percent of active particles. 

Leaching of radioactivity vas generally greater for 
longer time periods and for pH 1 (HCl) solutions. About 15 
percent of the radioactivity vas leached from the fallout 
from one station during a 3-day leach time between 12 and 
15 days after the shot. One early-time 1-hour leaching 
test showed 0-to 25-percentof activity leacned,and one later 
7-day leach test showed, no measurable leaching. Fused 
particles showed less leaching (by factors of 10 to 50 ) 
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than other selected characteristic particles with identical 
gamma-ray spectral analyses. This indicates little surface 
radioactivity and that the physical state probably has a 
great influence on solubility of radionuclides. 

Exchange of radioactivity from fallout was generally 
higher for montmorillonite clay (0.5 to 51.2 percent) than 
for adobe soil (0.4 to 19.4 percent)- As with leaching, 
physical state of the material seemed to have an effect on 
activity exchange rates. 

The air ionization rate (r/hr) variation with time 3 
feet above the ground at a majority of the fallout collec¬ 
tion stations was successfully documented. Dose (r) his¬ 
tories were determined on individual relative bases start¬ 
ing from arbitrary times because of uncertainties in the 
initial gamma dose due to terrain shielding and weapon deto¬ 
nation geometry. 

The similar slopes of the decay portion of the do6e- 
rate history curves at many stations indicates little rela¬ 
tive fractionation of radioactivity from station to station. 
The computed "R" values confirm this relationship. However 
the "R" values measured are different from those found in un¬ 
fractionated fission products. Between H+l and H+10 hours 
the decay rate approximates t" * within the range of t 
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APPENDIX A 


GAMMA DOSE RATE AND DOSE-VERSUS-TIME TABLE 

Table A.l consists of reduced data incorporating all correc¬ 
tions and interpretations that could reasonably be made to obtain 
data from a maximum number of stations. Uncertainties in the 
accuracy of the dose values are explained in Section 3.3. 
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TADl.KA.l DOSK KATE AND DOSE VERSUS TIME AT INDICATED LOCATIONS 



Station 01 


Station 02 



Station 11 


Tine 

0.r) 

Dose Hate 
(r/hr) 

Dose 

(r ) 

Tine 

(It) 

Done rate Drwe 

(r/hr) (r ) 

Tine 

(hr) 

bose Hate 
(r/hr) 

Dose 
(r ) 

0.0593 

1613.4 

24.315 

0.0032 

65344 

0 

0.0031 

109650 

0 

0.00*5 

1432.6 

32.290 

0.0042 

47193 

56.26 

0.0042 

49451 

82.8 

0.070" 

1299.9 

40.1/13 ’ 

O.OO63 

20389 

127.1 

^.0062 

23022 

lCj.4 

0.0760 

1131.0 

47-259 

0.003* 

12252 

161.6 

0.0094 

16702 

232.5 

0.0:01 

2107.3 

52.020 

0.0094 

3168 

172.1 

0.0135 

15285 

298.3 

0.0"95 

962.59 

Dl.695 

0.0115 

5940 

1?6. : 

0.0167 

17274 

340.3 

0.0947 

C»1*j gj. 

66.525 

0.0136 

4575 

200,1 

0.020 ; 

2251’ 

429-7 


22.03 

71.550 

0.034" 

3672 

204.’ 

0.0240 

74177 

5^.5 

0.10?2 

737.25 

7".340 

0.0167 

3068 

211.3 

0.0260 

70*25 

741.4 

0.3207 

659.0? 

"6.312 

0.0209 

2319 

220.3 

0.0292 

70*25 

984.0 

0.1290 

595.04 

91.493 

0.0313 

1433 

233.4 

0.0333 

68163 

12:0.5 

0.l4c4 

527.60 

97.913 

0.0406 

1107 

250.2 

0.0396 

60C4' 

1675.1 

0.150" 

1 30.39 

103.12 

0.0500 

"89.5 

259-5 

0.044" 

52542 

1959.5 

0.1&2 

437.0 

107.4 

0.0603 

725.8 

267.8 

0.C50J 

45036 

2223-0 

0.1706 

403.0 

111/ 

0.0707 

601.2 

274.7 

o.cCcu 

36029 

26-50.0 

0.1799 

37?." 

115-4 

0.0?11 

494.9 

250.3 

O.C‘„95 

31136 

2963.0 

0.15-93 

346.0 

no.: 

0.0905 

421.5 

284.6 

o.cSo? 

26 * 30 

3260.0 

0.1936 

322.3 

121.9 

0.1008 

359-9 

23°.7 

0.0906 

23570 

3521-0 

0.2101 

302.56 

125.5 

0.1495 

1 

300.? 

0 1 1000 

21017 

3731-c 

0.2215 

275.6 

12\ 

0.1897 

100.2 

306.1 

0.1302 

16061* 

42C4.0 

0.229" 

263.1 

131.2 

0.2001 

aO.36 

307.0 

0.1500 

13934 

4579.0 

0.2392 

250.4 

133.5 

0.2407 

55.06 

309.7 

0.2000 

10294 

5162.0 

0.2496 

233.7 

136.0 

0.3001 

37.17 

312.4 

0.2500 

8242 

56’O.0 

0.2600 

227.8 

133.4 

0.4034 

24.17 

315.5 

0.3000 

679? 

6003.0 

0.2714 

215.4 

141.0 

0.5136 

13.35 

317.7 

0.4010 

4-883 

6584.0 

0.2807 

307.3 

143.0 

O.6507 

14.36 

319.3 

0.5000 

3742 

7007.0 

0.2901 

196.5 

145-5 

0.7917 

11.26 

321.7 

0.6000 

2957 

7340.0 

0.3202 

174.2 

150.5 

0.C938 

9.65 

322.3 

0.6989 

2377 

7602.0 

0.4013 

132-3 

162.9 

1.0917 

7.68 

324.4 

0.7989 

1965 

7618.0 

0.5021 

102.3 

174.6 

1.5933 

5.07 

327.6 

0.9010 

1657 

:ooo*o 

0.5997 

00.62 

183.4 

2.0323 

3.33 

329.7 

0.997-3 

1418 

8249.0 

0.6510 

72.72 

187.3 

3-002 

2.76 

332.7 

1.1072 

1206 

"292.0 

0.7010 

54.82 

190.7 

4.1958 

2.02 

335-5 

3.5051 

764.9 

8674.0 

0.7500 

55.46 

193-7 

5.1781 

2.5’ 

337-3 

2.1978 

468.7 

9086.0 

O/'OIO 

54.21 

196.5 

5.4812 

1.2? 

339.2 

3.002? 

332.0 

9400.0 

0.3510 

“1 .1*1 

199.2 

7.5a? 

1.10 

340.4 

4.0006 

246.3 

969; .0 

0.9010 

45.37 

201.6 

9.0145 

0.905 

3*>l-9 

5.«:4o 

183.2 

1941.0 

0.9510 

42.00 

203.3 

12.0114 

0.671 

344.2 

6.4993 

143.3 

13210.0 

0.9990 

39.23 

205.7 




7.4929 

121.6 

10282.0 

1.1010 

34.6" 

209.6 




'‘.4959 

110.4 

103-18.0 

1.4010 

24.55 

218.1 




10.0041 

92.85 

20548.0 







11.978* 

76.69 

13712.0 

1.9000 

16.66 

228.1 







2.3010 

13.19 

234.0 







2.9000 

20.35 

241.0 







3.2031 

9.41 

244.0 







4.0062 

7.63 

250.8 







4.9698 

6.02 

257.3 







5.9335 

5.02 

262.3 







6.9953 

4.22 

267.5 







3.5093 

3.46 

273-3 







9.4937 

3.11 

276.5 







11.0010 

2.66 

230.8 







11.9750 

2.46 

233.3 
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TABLE A.l CONTINUED 



0tatIon 14 


Station 20 


Station 21 


Tine 

Dose Rate 

Dose 

Time 

Dose Rate 

Dose 

Tine 

Dose Sate 

Dose 

(hr) 

(r/hr) 

(r ) 

(hr) 

(r/hr) 

(r ) 

(hr) 

(r/hr) 

(r ) 

0.0032 

532? 

0 

0.0010 

19135 

0 

0.0010 

9500 

0 

0.00J3 

'*393 

10.11 

0.0031 

7663 

27.86 

0.0033 

4389 

15.38 

0.00 Ik 

2449 

17.17 

0.0052 

4169 

4o.ll 

0.0052 

2520 

21.51 

v.0034 

1573 

19.22 

0.0062 

2596 

43.59 

0.0062 

159* 

23.65 

0.0115 

1096 

23.35 

0.0033 

1331 

48.16 

0.0032 

1172 

27.57 

0.0136 

312.1 

25.31 

0.0103 

1391 

51.49 

0.0103 

29*.0 

29.66 

0.0156 

630.7 

26.79 

0.0121* 

1142 

54.13 

0.0154 

386.6 

32.23 

0.0576 

1*77. ^ 

27.91 

0.011*5 

977.6 

56.29 

0.0196 

500.6 

34.46 

0.C207 

370.6 

28. a 

0.0155 

867.0 

57.2** 

0.0237 

4C2.1 

36.49 

0.0377 

111.3 

32.61 

0.0176 

791.7 

53.96 

0.0300 

516.3 

39.56 

O.OU67 

76.O 

33.1*2 

0.0196 

723.0 

So.5 1 * 

0.0352 

623.0 

42.49 

0.0536 

61.70 

33.91 

0.02U3 

61-3.6 

a* .00 

0.0395 

833.1 

45.62 

O.O616 

50.35 

3** ■ 35 

0.0310 

502.8 

67.45 

0.04l6 

1135 

47.76 

0.0706 

1*2.26 

3l*. 77 

0.0l*0l* 

400.0 

71-53 

0.0426 

1491 

49.15 

0.0826 

35.09 

35.23 

0.01*97 

331.3 

74.99 

0.0447 

2006 

;2.?2 

O.O965 

29.17 

35.63 

0.C610 

245.2 

73.29 

0.0463 

2632 

57-68 

0.1126 

21*.31 

36.12 

C.0703 

133-3 

80.97 

0.0489 

3254 

63.84 

0.1326 

20.70 

36.57 

0.0325 

119.8 

32.11 

0.0500 

4290 

67.30 

0,l34i 

lh. 20 

37.1*6 

0,091*7 

39.17 

S3-37 

0.0552 

13477 

103.86 

0.2193 

11.67 

37-91 

0.1110 

71.76 

34.67 

0.0594 

13368 

176.3 

0.2523 

9-79 

33.33 

0.1531 

50.36 

8-..19 

0.09*6 

19372 

275.2 

0.3131* 

7.60 

33. £2 

0.2011* 

1*0.03 

39.23 

0.0687 

19074 

315-3 

0.3767 

6.12 

39-25 

0.2507 

29.96 

90-.+ 

0.0698 

17839 

372.7 



0.2968 

25.04 

92.18 

0.0750 

15998 

461.5 




0.34 39 

20.62 

93.43 

0.0792 

15213 

527.0 




0.1*1*53 

15.59 

95.18 

0.0375 

13625 

9*7.3 




0.5052 

13.53 

96.04 

0.0958 

125?7 

756.5 




0.9*89 

9-72 

97.69 

0.1031 

11427 

844.0 




0.7521 

7.90 

93.59 

0.1469 

7047 

1257 




0.31*16 

6.75 

99-25 

0.2052 

5636 

19*4 




I.0052 

5.24 

100.2 

0.2552 

4525 

139-S 




5.4955 

2.93 

102.1 

0.3062 

3729 

2105 




2.0137 

2.03 

103.4 

0.3937 

2811 

2389 




2.5371 

1.54 

104.4 

0.5072 

2065 

26*52 




3.0322 

1.30 

105.0 

0.5953 

1670 

2:2o 




4.0113 

0.967 

106.1 

0.6989 

1335 

2979 




5.5175 

0.687 

107.4 

0.3520 

1001 

3156 




6.5019 

0.572 

108.0 

1.0217 

767.2 

3305 




7.4935 

0.489 

108.5 

1.5195 

431.2 

353? 




3.4351 

0.I132 

109.0 

2.06l 

289.5 

3779 




9.4320 

0.331 

109.4 

2.9390 

190.6 

3993 




10.9S29 

0.327 

109.9 

3.93*7 

142.6 

4355 




11.9360 

0.293 

110.2 

4.9355 

109.2 

4279 







5.9759 

89.67 

4373 







6.9665 

74.i6 

41.59 







7.5062 

TO.56 

4493 







8.5010 

65.75 

4565 







9.4812 

54.53 

4625 







11.0042 

48.22 

4708 






. 

12.5042 

41.93 

4776 


98 


SECRET 




TABLE A.l CONTINUED 


Station 22 



Gtatior. 23 


Station 24 


Tine 

(!r) 

Dose Rate 
(r/fcr) 

Dose 
(r ) 

Tir.e Dose 

(hr) (r/l»r) 

Dose 
(r ' 

Ti’ie 

(hr) 

Dose Rate 
(r/Rr) 

Dose 
(r ) 

0.0021 

') V 2 

0 

0.0031 ; 

2037 

0 

0.0225 

15*1-7 

0.2513 

0.0041 

3654 

13.'6 

0.0043 : 

1093 

1.56 

0.021-6 

517.6 

0.5350 

O.OC52 

3976 

19.66 

0.00 S? 


3-30 

0.02^7 

34.0 

0.7449 

O.OOC2 

1218 

22.93 

0.0091 

439.9 

4. V' 

0.0329 

29 . 5 ° 

3.05 

0.0093 

350.0 

23-97 

0.0111 

276.1 

5-55 

c.0371 

20.70 

1.J7 

0.0113 

613.4 

25.46 

o.oi 4 o 

192.5 

6.25 

0.0444 

55.8° 

1.2 

0 0164 

343.2 

27.91 

0.02C3 

104.3 

7.22 

0.0569 

5 - 7 1 

2 # *> 

0.0194 

2®.2 

28.33 

0.0309 

77-3 

".12 

0.0^3 

3. 6 

1.44 

0.0254 

169.7 

30.12 

0.0413 

;6.) 

91 

0.076$ 

2.73 

1.47 

0.0294 

131.5 

30.73 

0.0518 

'2.2 

9.74 

0.0 '0 


5.49 

0.0422 

65.93 

33.95 

0.0612 

81.2 

10.51 

0.0953 

5.4' 

1.50 

0.0595 

35.17 

32.41 

0.0725 

71.1 

91.35 

0.105" 

5.03 

3.58 

0.0743 

21.67 

32.31 

0.0853 

48.3 

12.16 

0.1559 

0.366 

1.55 

0.0099 

10.10 

33.63 

0.1100 

22.95 

12.93 

0 . 21 ' 3 

0.256 

1. v 

0.1135 

S.55 

33.7°' 

0.1573 

14.36 

13-40 

0.268° 

0.19" 

\ ,50 

0.1405 

6.22 

34.0 

0.2226 

9-93 

l 4 . 5 o 

0.3576 

0.163 

1.59 

0.1999 

4.03 

34.30 

0.3497 

6.11 

15.53 

0.1' 163 

0.2TO 

■ .Co 

0.2539 

3-17 


0.5038 

3.94 

16.23 

0.4650 

0.103 

3.'3 

O.5061 

1-39 

35.00 

0.<?t55 

2 . 7 ) 

16.81 




0.9253 

0.619 

35.39 

0.302r 

2.10 

57.19 




1.5016 

0.326 

35 .& 

0.9465 

1.66 

17.46 




2.5034 

0.1C5 

35.39 

1.003° 

1.53 

17.55 




3-5302 

0.123 

36-04 

1.5068 

0.°51 

5°. 52 




4.50& 

0.100 

36.16 

1.9933 

0.597 

1 \U6 







2.4.359 

0.457 

12.72 







2.9796 

0.332 

18.93 







3.4316 

0.329 

19.11 







3.9347 

0.21 

19.26 







4.4929 

0.249 

19.4o 







4.990° 

0.225 

19.52 







5.4661 

0.207 

19.62 







5.9313 

0 . 1.8 

1-9.72 







5.4395 

0.172 

W. °1 







6.902 


19.'"9 







7.4811 

0.143 

19-97 







7-9721 

0.133 

20.04 







8.4810 

0.12c 

20.10 







3.9351 

0.119 

20.17 







9-W 

0.114 

20 . 2 J 







10.0079 

0.107 

20.23 







10.5293 

0.103 

20.34 
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Station 32 


TJ) 

JW* ‘ ’ l ‘ C 

(r/:») 

2 OCT 
( p > 

" , i ;c 

0.: 

i'TCG ’ <1* O 

(r/:r) 

(: ") 

?«-c 

(to-) 

i'-.-c "ato 
(r/lp) 

Dmc 
( r ) 

}.y>2.o 

-31-5 

1.97 

'■>.<>050 

030.8 

0.0962 

0.0213 

16.23 

0 

o.coCc 

3'-)-: 

3.88 


138.8 

1.70 

0.0822 

12.75 

0.302 
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£ 
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1.25 

y.oiiU-: 
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7.2^ 
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8.67 

0.3025 
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1-33 
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0.0 Cl,'. 
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.0 
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O.05'2 

rc 
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0-9793 
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1675 
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0.036s 
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16.97 

1.8578 

0.115 
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302.5 
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2 '*. 10 

1.5827 

0.102 
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0.1027 

73.15 

11 . C" 

0.110C 

1’59 

86.60 




0.1175 

85.33 

12.72 

0.1210 

1(3*3 

(3*.75 




O.230S 

38.0" 

13.58 

0.1308 

1502 

79.82 




0.1819 

23.35 

18.26 

0.1398 

180' 

93.08 




0.1:17 

28 .7~ 

18.79 

0.1512 

1293 

103.5 




0.0015 

22. :s 

15.26 

0.1793 

1092 

181.9 




9.0>i94 

10.03 

16.23 

0.2012 

972.3 

1S*.3 




0.3008 

18.0.3 

AO 

J.J 

0.2512 

772.6 

207-8 




O.8086 

10.68 

I'.'.llO 

0.3001 

637.0 

281.7 




O.58S2 

7.81 

19.67 

0.8000 

860.8 

296.0 




0.8852 

5.9; 

20.33 

0.5031 

38C.8 

337.8 




0.C077 

8.37 

21.16 

0.6080 

278 .8, 

368.7 




0.9008 

3.78 

a.58 

0.7019 

222.7 

*>/V» O 




1 .101S 

3.13 

21.93 

0.8089 

132.8 

813.7 




1.3108 

2.21 

22.69 

0.9027 

158.6 

83O.O 




1.7149 

1.67 

23.80 

3.5025 

122.8 

850.7 




2.5055 

1.01 

28.50 

1.5092 

72.18 

893.O 




3.3596 

0.721 

25-23 

1.9333 

50.03 

522.1 




8.8627 

0.5?3 

25.98 

2.8823 

35.62 

587.7 




5.8501 

0.813 

26.36 

3.0012 

23.(3* 

565.5 




6.8855 

0.336 

26.78 

8.0272 

20.37 

590.5 




7.8827 

0.236 

2r.o8 

5-0355 

16.50 

609.2 




8.8051 

0.289 

27.29 

7.0209 

11.50 

636.3 




9-5009 

0.220 

27.55 

9.9963 

8.09 

6T0.3 




10.9800 

0.133 

27-85 

Ii.178 

7.16 

673.1 




12.0018 

0.170 

23.03 








SECRET 







TAB! i: A.J C'ONTINUKI) 



'tatior. 33 
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0 
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0.9062 

P\45 
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0.205. 

6.52 

2?. 2' 
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^ J 

0.”Ol 

1 
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0-9 '90 
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0.95 
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0.105 
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0.0072 

0.207 

1.02 
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APPENDIX B 


DEVELOPMENT OP BASIC FALLOUT SAMPIE COLLECTOR 

The successful collection of fallout requires initial 
capture of the falling material, retention during the post¬ 
shot meteorological environment, and easy removal for analy¬ 
sis. Previously developed collectors have relied on inserts 
(such as hexcel) or sticky surfaces in the trays to create 
particle traps or dead-air spaces to contain fine particles. 
Past collections have shown losses by large particles bounc¬ 
ing out and difficulty in processing particles imbedde! in 
a sticky-surface coating. Seme difficulty has also been 
experienced with shredding or disintegration of certain 
types of inserts. 

The approach used in developing the present basic col¬ 
lector was to develop a better tray insert that could most 
effectively trap and retain the falling particles and from 
which the fallout could be easily removed for plysical and 
chemical analyses. The fallout material expected from a 
land-surface nuclear detonation is a dry,granular parti¬ 
culate, so emphasis was placed on capture and retention 
of this material. 

The experimental proof-testing setup shown in Figure 
B.l was built at Camp Parks, California. Measured amounts 
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of coarse sand in different size ranees was ejected from a 
sandblasting nozzle at an angle of 66° to the vertical to 
impinge on various collector configurations at an angle and 
speed which simulated the arrival cf fallout. This angle 
applies to a range of conditions from 80-nicron particles in 
a 1-knot wind to 800-micron particles in a l6-knot wind. 
Several collector insert geometries and orientations were 
used with different particle sizes to establish the most 
efficient collector configuration. Table B.l summarizes the 
test conditions and the results obtained. 

Using the best collector fran the above tests, further 
tests were made using a straight drop of 30 feet where the 
material dropped was restrained by a 2-inch-dianeter pipe 
for the first 20 feet to insure that most of It lit the 
collector. The results of these tests, also summarized in 
Table B.l,show generally higher retention in all collector 
configurations, but similar relative retentions. 

The best basic collector was ultimately used during 
NRDL participation in Shots Small Boy, Johnie Boy and Sedan 
at NTS (Figure 2.2). It consisted of a #16 gage aluminum 
pan 2k inches square and 2 inches deep with an insert of 
2-inch-wide x 23-7/8 -inch-long hare aluminum Venetian blind 
louvers. They were mounted -on 1-1/4-inch centers in two 
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parallel notched aluminum retainer bars at a ^-degree angle 
to the vertical. Hie ccncave surface of the louvers faced 
upward, and the most efficient collection of material was 
achieved when tliey sloped or opened toward the direction 
from which the material lame. In the field, they opened 
into the direction of the expected wind. 

The collector trays, cover* and inserts were given a 
perchloroethylene degreasing treatment prior to being closed 
and shipped to the field. Ihis removed any grease that 
might cause the dry fallout tc adhe.e. Collected fallout 
was easily removed by tapping or brushing the louver insert, 
or by disassembling the i-isr ,*t and brushing the individual 
louvers. The dry particulate fa l^ut collected in Nevada 
showed little tendency to adhere to the bare aluminum, so 
that disassembly of the insert usually proved unnecessary. 
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Experimental setup {or proof-testing of basic fallout collector. 



APPENDIX C 


TREATMENT OF SAMPLES RETURNED TO NRDL 


Sample No. 


Complete 


Radiochemical Analyses 

~~W) 


Partial 


(a) 

1ST 


01-A07 

+ 1/4 



01-A07 

+ 7 

X 


01-A07 

+ 12 


X 

01-A07 

+ 24 


X 

01407 

+ 42 


X 

01407 

+ 80 


X 

01407 

+ 170 


X 

01407 

+ 250 

X 


01-A07 

+ 325 


X 

01-A07 

pan 

X 


01-A08 

02-A02 

Gross 

+ 1/4 

X 


02-A02 

+ 7 


X 

02402 

+ 12 


X 

02-A02 

+ 24 


X 

02-A02 

+ 42 


X 

02-A02 

♦ 80 


X 

02-A02 

+ 170 


X 

02-A02 

+ 250 


X 

02-A02 

+ 325 


X 

02-402 

Ran 

X 


245 Rl«ht 

Cloud 


Particle Studies 

2k5 Left 

Cloud 


particle Studies 

20-404 

+ 7 Conbd. 


X 

20-404 

+ 24 for 


X 

20-404 

•. 42 Anal. 


X 

20-404 

+ 12 

X 


20-404 

+ 80 

X 


20-404 

+ 170 


X 

20404 

+ 325 


X 

20404 

Ban 

X 


20407 

+ 7 


X 

2040? 

+ 12 

X 
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Sample No. 


» 




Complete ^ 

Partial^ 

20-A07 

+ 24 


X 

20-A07 

+ 42 


X 

20-A07 

+ 80 

X 


20-A07 

+ 170 


X 

20-A07 

+ 325 


X 

20-A07 

Ban 

X 


11-A07 

1 

Decay 


J1-A07 

2 

Particle Study 


ll-AO? 

3 

Particle Study 


1I-A07 

4 Gross 


X 

11-A07 

5 


Decay 

11-A07 

6 Samples 

Particle Study 


11-AU7 

7 

Particle Study 


21-A03 

1 



21-A03 

2 Identical 



21-A03 

3 

Decay 


21-A03 

4.Gross 



21-A03 

5 


X 

21-A03 

6 Samples 

Decay 


21-A03 

7 



21-A04 

1 



21-A04 

2 Identical 

Decay 


21-A04 

3 



21-A04 

4 Gross 


X 

21-5-A 

5 Samples 

Decay 


21-A04 

6 



13-A03 

Gross 


X 

13-A04 

Gross 


X 

23-A03 

Gross 


X 

23-A03 

Gross 


X 

23-A04 

Gross 


X 

31-A03 

Gross 


X 

827-L2 

Cloud 

X 


842-R11 

Cloud 

X 



Notes: (a) Duplicate analyses were made on all 


lies. 


(b) Complete Radiochemistiy: Sr°9, Sr90. i^-, or", 

Ko99, Ru 103 Ruior Te^l I^l T e l32, Cs^. 
Cs 1 ^, Ce 1 ^!, Ce 1 ^, Pu 2 ^. Also, 

Wl&7, (Np 2 39) on shiproents-Of 7/20/62 end 7/31/62 

(c) Partial Radiochemistry: Sr°9, Sr9°, Sr95. 


108 

SECRET 







APPENDIX D 


BASIC RADIATION MEASUREMOnS 

Tobies D.1A, D.1B, D.2A, and D.2B present uncorrected 
sample radiation measurements and corresponding tine, back* 
ground radiation, and radiation standard measurements re* 
quired to correct them for comparison and analysis. These 
are the raw data manipulated by the RRDL JM 70k computer 
to generate Tables 3 . 3 , 3.4, 3*5 and 3*6. 

Tobies D.1A and D.13 are scintillation-counter me asu re* 
ments for basic data and decay corrections of basic data 
respectively. The sample number 01A01 identifies the sta¬ 
tion number (01), an always-open collector (AO), and 
collector in Number 1 position as described in Section 
2.3*1. "E" indicates the residual reading after the fall¬ 
out has been removed from the collector. Age is given 
in thousandths of a day after shot time and "CH-NO" iden¬ 
tifies the particular one of 3 available cathouse counters 
used. 

The original intent of the collimator was to attenuate 
the sample radiation intensity in a consistent manner to 
provide high-and low-range measurements, extending the 
usefulness of the counter. No consistent high-range 
measurements using the collimator could be made. Bata 
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analysis has been limited to using counts vith the same 
coincidence correction used on Shot Small Boy data 
between 10 6 counts/min and 4x 10 s counts/min, the upper limit of the 
scintillation counter. Background is to be subtracted 
from the raw counts and "STD" shows c/m response to a 
radium source used to calibrate the instrument. 

Tables D.2A and D.2B are 4-pi ionization-cicunber 
measurements for basic data and decay corrections of 
basic data, respectively. The sample numbers are the 
same as for the scintillation counter except that some 
of the samples are combined from several collectors as 
indicated. The sieve mesh numbers given have openings in 
microns as follows: 


Mesh 

Microns 

7 

2830 

12 

1410 

24 

710 

42 

350 

80 

177 

115 

124 

170 

88 

250 

61 

325 

44 
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SOO mcsh indicates minus- 325 -mesh material retained in the 
pan, and "W" means material vac vet-sieved. The size of 
minus-325-mesh material, classified by a water-column 
settling technique, is given in microns. Weights given 
are the amount of the total sample retained on the stated 
sieve size and one tvo-nundredth of total weight less than 
stated micron size for the settling-column analyses. 

Columns four and fiv > give age in days after shot and 
the reading in milliamps of the sample. Columns six and 
seven give age and reading of gross water-column samples 
before they were centrifuged. The background should be 
subtracted from all gross readings and the standard is used 
to correct all readings for changes in instrument sensiti¬ 
vity, Ideally, the standard should read 670 x lo“^. 
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TABLE D.1A UNCQRRECTtD SCINTILLATION COUNTER RADIATION MEASUREMENTS I DATA I 


sample 


EVtNT 

AGE 

CH 

COLLIMATOR OUT 

COLLIMATOR IN 

BUG 

STD 

NUMBER 



(DAYS) NO 

1 C/M) 

(C/M) 

(C/M) 

(C/M) 

(C/M) 

(C/Ml 

01 

AO 

1 

JB 


4.025 

2 

730335 

731728 

15186 

15210 

1179 

31035 

01 

AO 

4 > 

Jb 


0.492 

3 

2492893 

2495411 

168210 

166836 

263 

34228 

01 

AO 

2 

JB 

E 

0.572 

2 

52918 

52559 



690 

31206 

01 

AO 

3 

JB 


0.455 

3 

2178456 

2179848 

100230 

99848 

369 

34228 

01 

AO 

3 

JB 

E 

0.480 

3 

94391 

93953 



354 

34228 

01 

AO 

4 

JB 


0.464 

3 

1538734 

1538460 

68363 

68719 

294 

34228 

01 

AO 


JB 


0.475 

3 

1700100 

1696795 

75506 

75486 

354 

34228 

01 

AO 

6 

JB 


0.461 

3 

2714355 

2728472 

209974 

208530 

294 

34228 

01 

AO 

7 

JB 


0.461 

3 

2531482 

2538937 

105977 

106366 

354 

34228 

01 

AO 

7 

JB 

E 

0.576 

2 

60548 

60957 



690 

31206 

01 

AO 

8 

JB 


0.497 

3 

5174573 

5136261 

486454 

486258 

475 

34228 

01 

AO 

8 

JB 

E 

0.574 

2 

46278 

46883 



690 

31206 

01 

AO 

9 

JB 


0.449 

3 

761331 

891096 

24795 

24913 

369 

34228 

02 

AO 

1 

JB 


0.430 

3 

302900 

302700 



310 

34228 

02 

AO 

2 

JB 


0.429 

3 

296400 

296400 



310 

34228 

02 

AO 

3 

JB 


0.437 

3 

149200 

147072 



360 

34228 

02 

AO 

4 

JB 


C.438 

3 

231972 

230971 



360 

34228 

02 

AO 

5 

JB 


0.433 

3 

286400 

285500 



360 

34228 

02 

AO 

6 

JB 


0.435 

3 

224200 

224600 



360 

34226 

02 

AO 

7 

JB 


4.021 

2 

4837 

5041 



1179 

31035 

02 

AO 

8 

JB 


0.436 

3 

240900 

239500 



360 

34228 

02 

AO 

9 

JB 


0.441 

3 

149763 

148827 



334 

34228 

11 

AO 

1 

JB 


86.173 

3 

1212216 

1213152 

34067 

33774 

593 

34204 

11 

AO 

1 

JB 


91.064 

3 

1185738 

1186282 

18096 


130 

34204 

11 

AO 

1 

JB 


170.000 

3 

564296 

565513 



3815 

33100 

11 

AO 

2 

JB 


91.083 

3 

1163235 


32750 


130 

34204 

11 

AC 

2 

JB 

E 

91.093 

3 

780 




130 

34204 

11 

AO 

3 

JB 


91.086 

3 

1348301 


37754 


• 

*)* N"! 

11 

AO 

5> 

JB 


91.087 

3 

1753803 


60753 


130 

34204 

11 

AO 

7 

JB 


7.511 

2 

4930792 

4958803 

603276 

602376 

2096 

32132 

12 

AO 

1 

JB 


0.434 

2 

34179 

33273 



500 

31206 

12 

AO 

2 

JB 


0.437 

2 

35130 

34958 



500 

31206 

12 

AO 

3 

JB 


0.440 

2 

34910 

34803 



500 

31206 

12 

AO 

4 

JB 


4.024 

2 

4399 

4455 



1179 

31035 

12 

AO 

5 

JB 


0.444 

2 

33009 

33099 



500 

31206 

12 

AO 

6 

JB 


0.447 

2 

46579 

46676 



500 

312b i 

12 

AO 

7 

JB 


0.448 

2 

36272 

36160 



546 

31206 

12 

AO 

8 

JB 


0.451 

2 

435520 

435612 

73151 

23279 

546 

31206 

12 

AO 

9 

JB 


0.461 

2 

54860 

55527 



689 

31206 

13 

AO 

1 

JB 


7.529 

2 

2137 

2162 



1697 

32846 


14 

AO 

2 

JB 

0.421 

3 

3477 

3455 

320 

34228 

14 

AO 

3 

JB 

0.394 

2 

3859 

3869 

451 

30946 

14 

AO 

4 

JB 

0.410 

3 

3767 

3648 

304 

34228 

14 

AO 

5 

je 

0.417 

3 

3362 

3452 

304 

34228 

14 

AO 

6 

JB 

0.408 

3 

3544 

3577 

304 

34228 

14 

AO 

7 

JB 

0.413 

3 

35J5 

3412 

304 

34226 

14 

AO 

8 

JB 

0.427 

3 

3279 

3442 

310 

34228 

14 

AO 

9 

JB 

0.414 

3 

3428 

3383 

304 

34228 

20 

AO 

1 

JB 

0.401 

2 

15183 

15284 

451 

30946 

20 

AO 

2 

JB 

0.512 

3 

21199 

20849 

386 

34228 

20 

AO 

3 

JB 

0.523 

3 

10485 

10359 

420 

34228 

20 

AO 

4 

JB 

0.520 

3 

265970 

266245 

420 

34228 

20 

AO 

5 

JB 

0.517 

3 

20248 

20067 

414 

34228 

20 

AC 

6 

JB 

0.516 

3 

17819 

17668 

414 

34228 

20 

AO 

7 

JB 

0.510 

3 

194214 

194340 

386 

34228 

20 

AO 

8 

JB 

0.505 

3 

14014 

13934 

291 

34228 

20 

AO 

9 

JB 

0.503 

3 

149444 

149064 

291 

34228 
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TAMLt D.1A UNCORRrCTiD SCINTILLATION COUNTER RADIATION MEASUREMENTS IDATA) 


SAMPLE EVENT AGE CH COLLIMATOR OUT COLLIMATOR IN BKG 


NUMWfc R 



(OATS)NO 

(C/M) 

(C/M) 

(C/M) 

(C/Ml 

(C/M) 

21 

AO 

1 

JB 

86*184 

3 

742641 

744190 



450 

21 

AO 

2 

JB 

7.53! 

p 

3907578 

3900097 

206047 

205966 

1697 

21 

AO 

3 

JO 

8.401 

3 

4409703 

4434423 



478 

21 

AO 

4 

JB 

8.378 

3 

4 V>5145 

4467643 

182831 


499 

21 

AO 

4 

JB E 

9.482 

3 

21410 

21459 



492 

22 

AO 

1 

JB 

0.398 

2 

1381 

1327 



451 

22 

AO 

2 

JB 

0.432 

2 

1281 

1241 



525 

22 

AO 

3 

JB 

0.430 

2 

1298 

1293 



525 

22 

AO 

4 

JB 

0.427 

2 

1261 

1264 



478 

22 

AO 

5 

JB 

0.403 

2 

1291 

1261 



451 

22 

AO 

6 

JB 

0.402 

2 

1298 

1240 



451 

22 

AO 

7 

JB 

0c42S 

2 

1392 

1344 



478 

22 

AO 

8 

JB 

0.422 

2 

1331 

1201 



478 

22 

AO 

9 

JB 

0.419 

2 

134.3 

1316 



451 

23 

AO 

1 

JB 

9.490 

2 

855 




309 

23 

AO 

6 

JB 

9.486 

2 

846 

868 



63 

23 

AO 

7 

JB 

9.488 

2 

908 

1092 



125 

23 

AO 

9 

JB 

9.489 

2 

919 

891 



309 

30 

AO 

1 

JB 

4.010 

2 

4007 

3891 



1179 

30 

AO 

2 

JB 

0.463 

2 

11794 

11685 



689 

3o 

AO 

3 

JB 

0.468 

2 

101548 

101190 

262 

249 

190 

30 

AO 

4 

JB 

0.472 

2 

28C'*2 

28153 



695 

30 

AO 

5 

JB 

0.474 

2 

90714 

89445 



695 

30 

AO 

6 

JB 

0.477 

2 

148410 

149137 



695 

30 

AO 

7 

JB 

0.478 

2 

4643 

4 784 



695 

30 

AO 

8 

JB 

0.481 

2 

29959 

29891 



695 

30 

AO 

9 

JB 

0.482 

2 

20729 

20305 



695 


31 

‘0 

1 

JB 


7.535 

2 

1428592 

1427755 



1697 

31 

AO 

2 

JB 


9.500 

2 

1079757 

1079654 

16306 

15895 

738 

31 

AO 

2 

JB 

E 

9.550 

2 

8972 

8923 



869 

31 

AO 

3 

JB 


8.428 

3 

1287773 

1290301 

18745 

18716 

478 

31 

AO 

3 

JB 

E 

8.479 

3 

12430 

12228 



492 

31 

AO 

4 

JB 


8.388 

3 

1369217 

1370197 

20710 

20729 

739 

31 

AO 

4 

JB 

E 

8.469 

3 

11399 

11371 



493 

31 

AO 

5 

JB 


9.517 

2 

1184128 

1185P69 

34063 

33771 

825 

31 

AO 

5 

JB 

E 

9.536 

2 

7999 

8152 



795 

31 

AO 

6 

JB 


9.527 

2 

1079500 

1081274 

16792 

16601 

825 

31 

AO 

6 

JB 

E 

9.535 

2 

6075 

6259 



795 

31 

AO 

7 

JB 


9.510 

2 

1082027 

1082516 

21356 

21322 

738 

31 

AO 

7 

JB 

E 

9.538 

2 

10468 

10256 



795 

31 

AO 

8 

JB 


9.507 

2 

1125723 

1126415 

24828 

24484 

738 

31 

AO 

8 

JB 

E 

9.540 

2 

6357 

6323 



795 

31 

AO 

9 

JB 


9.503 

2 

1092630 

1094527 

26207 

26182 

738 

31 

AO 

9 

JB 

E 

9.549 

2 

7380 

7856 



869 

32 

AO 

1 

JB 


0.492 

2 

1303 

1342 



549 

32 

AO 

2 

JB 


0.492 

2 

4037 

2419 



545 

32 

AO 

3 

JB 


0.499 

2 

2383 

2322 



723 


113 


STD 

(C/M) 


34234 

32946 

34228 

34228 

34228 

30946 

30946 

30946 

30946 

30946 

30946 

30946 

30946 

30946 

32439 

32439 

32439 

32439 

31035 

31206 

31206 

31206 

31206 

31206 

31206 

31206 

31206 


32846 

32439 

33123 

34226 

34228 

34228 

34228 

33123 

33123 

33123 

33123 

32439 

33123 

32439 

33123 

32439 

33123 

31206 

31206 

31206 
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table 0.Id UNCORRECTtO SCINTILLATION COUNTER RADIATION MEASUREMENTS I DECAY! 


SAMPLE 

EVENT 

AGfc 

CM 

COLLIMATOR OUT 

COLLIMATOR IN 

BKG 

STD 

NUMBER 


I DAYS)NO 

(C/M) 

(C/M) 

(C/M) 

(C/M) 

(C/K) 

(C/M) 

01 

AO 

1 

J6 

0.474 

3 

4281935 

4280342 

370093 

371185 

323 

34228 

Cl 

AO 

1 

J8 

1.029 

2 

2597287 

2692778 

317297 

321332 

367 

31035 

01 

AO 

1 

J8 

2.164 

2 

1639000 

1539000 

45200 

45600 

600 

31035 

01 

AO 

1 

JB 

3.034 

2 

1105686 

1108693 

25708 

25578 

589 

31035 

01 

AO 

1 

JB 

4.026 

2 

730335 

73172. 

15186 

15210 

1179 

31035 

01 

AO 

1 

JB 

7.332 

2 

316785 

317905 



958 

32132 

01 

AO 

1 

JB 

8.3S6 

2 

264873 

266719 



992 

32457 

01 

AO 

1 

J8 

3.640 

2 

272130 

270224 



880 

32876 

01 

AO 

1 

j3 

9. /15 

y 

247904 

242259 



712 

33216 

01 

AO 

1 

JB 

HI.Old 

2 

220756 

221772 



1638 

33500 

01 

AO 

1 

JB 

12.06. 

2 

171713 

178272 



682 

33106 

01 

AO 

1 

JB 

13.263 

3 

152911 

152348 



673 

33250 

01 

AO 

1 

JB 

14.046 

2 

177686 

127824 



935 

33511 

01 

AO 

1 

Jb 

15.177 

2 

127862 

127708 



769 

33511 

01 

AO 

1 

JB 

43.950 


42008 




353 

33792 

01 

AO 

1 

J8 

86.179 

3 

24461 

24513 

1037 

1070 

450 

34204 

01 

AO 

1 

JS 

170.000 

3 

13330 

13519 



3815 

33100 

02 

AO 

7 

JB 

0.396 

2 

183406 

183006 



451 

30946 

02 

AO 

7 

JB 

1.045 

2 

21383 

21251 



588 

31035 

02 

AO 

7 

JB 

2.163 

2 

7966 




600 

31035 

02 

AO 

7 

JB 

3.039 

2 

4925 

4831 



589 

31035 

02 

AO 

7 

Jb 

4.021 

2 

4837 

5041 



1179 

31035 

02 

AO 

7 

JB 

7.329 

2 

2487 

2425 



958 

32132 

12 

AO 

A 

JB 

0.400 

2 

58332 

57983 



451 

30946 

12 

AO 

4 

JB 

1.036 

2 

12607 

12515 



367 

31035 

12 

AO 

4 

JB 

2.159 

2 

6166 




600 

31035 

12 

AO 

4 

JB 

3.042 

2 

3990 

4027 



589 

31035 

12 

AO 

4 

JB 

4.024 

2 

4399 

4455 



1179 

31035 

12 

AO 

4 

JB 

7.326 

2 

2461 

2428 



958 

32132 

30 

AO 

1 

JB 

0.399 

2 

15929 

15896 



451 

30946 

30 

AO 

1 

J8 

1.040 

2 

7553 

7439 



588 

31035 

30 

AO 

1 

JB 

2.157 

2 

4244 




600 

31035 

30 

AO 

1 

JB 

3.041 

2 

2833 

2798 



589 

31035 

30 

AO 

1 

JB 

4.010 

2 

4007 

3891 



1179 

31035 

30 

AO 

1 

JB 

7.334 

2 

2394 

2384 



958 

32132 

31 

AO 

l 

JB 

7.535 

2 

1428592 

1427755 



1697 

32846 

31 

AO 

1 

JB 

8.370 

2 

1239504 

1239322 



992 

32457 

?1 

AO 

1 

JB 

8.637 

2 

1248812 

1247653 

15810 

15870 

880 

32876 

31 

AO 

1 

JB 

9.205 

2 

1191399 

1194004 

26621 

26166 

712 

33216 

31 

AO 

1 

JB 

10.021 

2 

986177 

959137 

9450 


1638 

33500 

31 

AO 

l 

JB 

12.083 

2 

654373 

855168 

19? 67 

19198 

682 

33106 

31 

AO 

1 

J6 

13.265 

3 

732670 

732558 

10931 

11112 

673 

33250 

31 

AO 

1 

JB 

14.049 

2 

626479 

627504 

9380 

9445 

935 

33511 

31 

AO 

1 

JB 

15.179 

2 

609291 

608449 

15924 

16049 

769 

33511 

31 

AO 

1 

JB 

15.184 

2 

576235 

578712 

7875 

7954 

769 

33511 

31 

AO 

1 

JB 

15.187 

2 

616380 

6153U 

6527 

6452 

769 

33511 

31 

AO 

1 

JB 

15.190 

2 

618380 

615040 

18343 


769 

33511 

31 

AO 

1 

JB 

43.978 


181148 




353 

33792 

31 

AO 

1 

JB 

86.168 

3 

95389 

95150 

1871 

1847 

450 

34204 

31 

AO 

1 

JB 

170.000 

3 

43713 

43776 



3815 

33100 


114 
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TABLE D.2A „NLORRECTD A-PJ IONIZATION CHAMBER RADIATION MEASUREMENTS (DATAI+ 


SAMPLE 

SIEVE 

WEIGHT 

AGE 

ACTIVITY 

AGE ACTIVITY 

8KG 

STD 


NUMBER 

(MESH)(GRAMS! 

I DAYS 1 

IMA) 

(DAYS) 

(MA) 

(MA) 

(MA) 


01 

AO 

2 i 

1.8 

A.052 

230E- 9 



40E-11 

670E- 9 

J1 

01 

AO 

2 17 

1.9 

A.052 

560E- 9 



40E-11 

670E- 9 

J1 

01 

AO 

2 2* 

2.8 

A.052 

A25E- 9 



AOE-11 

670E- 9 

J1 

01 

AO 

2 A2 

2.6 

A.052 

222E- 9 



40E-11 

670E- 9 

J1 

01 

AO 

2 80 

3.A 

4.052 

960E-10 



40E-11 

670E- 9 

J1 

01 

AO 

2 170 

A.9 

4.053 

5A0E-10 



40E-11 

670E- 9 

Jl 

01 

AO 

2 250 

2.1 

A.05A 

200E-10 



aOE-11 

670E- 9 

J1 

01 

AO 

2 325 

1*6 

A.05a 

170E-10 



AOE-ll 

670E- 9 

J1 

01 

AO 

2 500 

1.7 

A.C55 

280E-10 



40E-11 

670E- 9 

J1 

01 

AO 

3 7 

A. 75 

0.510 

112E- 7 



40E-11 

665E- 9 

Jl 

01 

AO 

3 12 

3.05 

0.510 

125E- 7 



40E-11 

665E- 9 

J1 

01 

AO 

3 2A 

A.25 

0.510 

500E- 8 



40E-11 

665E- 9 

Jl 

01 

AO 

3 80 

10.40 

0.510 

560E- 8 



40E-11 

665E- 9 

Jl 

01 

AO 

3 170 

7.35 

0.510 

1A0E- 8 



40E-11 

665E- 9 

J! 

01 

AO 

3 325 

A.00 

0.510 

520E- 9 



40E-11 

665E- 9 

Jl 

01 

AO 

3 ?')0 

3.00 

0.510 

520E- 9 



AOE-11 

665E- 9 

Jl 

01 

aqa- 

■5 7w 

21.7 

1.218 

116E- 7 



40E-11 

665E- 9 

Jl 

01 

AOA- 

■5 12W 

8.9 

1.218 

622E- » 



40E-U 

665E- 9 

Jl 

Cl 

AOA-5 2AW 

Q.6 

1.218 

A20E- r 



AOE-11 

665E- 9 

Jl 

01 

A04-5 '.?* 

8*6 

1.220 

222E- 8 



AOE-11 

665E- 9 

Jl 

01 

A04-5 8UW 

12.5 

1.221 

225E- 8 



40E-11 

665E- o 

Jl 

01 

A04-5 115rf 

10.2 

1.221 

225E- 8 


, 

AOE-11 

665E- 9 

Jl 

01 

AOA-5 17GW 

8*9 

1.221 

100E- ? 



AOE-11 

665E- 9 

Jl 

01 

AOA-5 250W 

6.7 

1.222 

725E- 9 



AOE-11 

665E- 9 

Jl 

01 

AOA-5 325W 

4.7 

1.223 

558E- 9 



AOE-11 

645E- 9 

Jl 

01 

AOA-5 AON 

0.0318 

2.846 

175E-11 

1.224 

682E-11 

AOE-11 

665E- 9 

Jl 

0! 

AOA-5 30W 

0.0271 

2.846 

158E-11 

1.225 

610E-11 

AOE-1’. 

665E- 9 

Jl 

01 

AOA-5 20W 

0.02AA 

2.846 

1A2E-11 

1.229 

485E-11 

AOE-11 

665E- 9 

Jl 

01 

AOA-5 10W 

0.0136 

2.847 

112E-11 

1.230 

325E-11 

AOE-ll 

665E- 9 

Jl 

01 

AOA-5 5W 

0.0101 

2.847 

80E-11 

1.232 

255E-11 

AOE-11 

665E- 9 

Jl 

Cl 

AOA-5 3'* 

0.0062 

2.848 

75E-11 

1.23? 

180E-11 

AOE-11 

665E- 9 

Jl 

Cl 

AOA-5 IK 

0.0027 

2.848 

60E-1) 

2.324 

7SE-11 

AOE-ll 

6S5E- 5 

Jl 

07 

aoa-a-a aw 

7.79 

1.302 

825E-10 



50E-11 

668E- 9 

.11 

cz 

AOA- 

-5-8 7*. 

2.20 

1.30? 

S90E- 9 



50E-11 

668E- 9 

Jl 

02 

A04- 

-6-8 12W 

3.72 

1.308 

605F- o 



50E-K 

668E- 9 

Jl 

u2 

A04- 

-6-8 7AW 

A.90 

1.303 

465E- 9 



50E-11 

668E- 9 

Jl 

°2 

A04- 

-6-8 A2W 

A.81 

1.304 

240E- 9 



50E-11 

668E- 9 

Jl 

02 

A04- 

-6-8 BOW 

8*86 

1.305 

225E- 9 



50E-11 

668E- 9 

Jl 

02 

A04- 

-6-0115W 

7.78 

1.3v5 

130E- 9 



50E-11 

668E- 9 

Jl 

02 

A04- 

-6-0170W 

6.70 

1.306 

9A5E-10 



50E-11 

668E- 9 

Jl 

02 

A04-6-»25uW 

5.38 

1.308 

765E-10 



50E-11 

668E- 9 

Jl 

J2 

A04- 

-6-0325W 

4.31 

1.309 

608E-10 



50E-11 

668E- « 

Jl 

02 

A0<*- 

-6-8 AOW 

<1.0422 

2.860 

aot-ii 

1.309 

185E-U 

AOE-ll 

670E- 9 

Jl 

02 

A04- 

-6-8 30W 

0.031)0 

2.861 

70E-11 

1.310 

180E-11 

AOE-ll 

670E- 9 

Jl 

02 

A04- 

-6-3 2UW 

0.0220 

2.662 

65L-1* 

1.311 

1602-11 

AOE-11 

670E- 9 

Jl 

02 

A04- 

-6-8 10W 

0.0133 

2.963 

58E-1' 

1.317 

1356-11 

40E-1! 

670E- 9 

Jl 

0? 

A04- 

-6-8 5W 

0.00V7 

2.364 

50f -1 > 

1.317 

59E-1) 

AOE-ll 

670E- « 

Jl 

02 

AO*- 

-6-6 IK 

0.0040 

2.86 fc 

•>01-11 

1.318 

5-r-i) 

501-11 

668E- 9 

Jl 


US 
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lAfilF 0.2A UNCORRECTD 4-P! ionization chamber radiation measurements idatai* 


SAMPU 

MEvf 

weight 

AGE 

ACTIVITY 

NUMBER 

(MESH)(GRAMS) 

(DAYS) 

(MA) 

12 

A0789 

7w 

1.15 

1.295 

230E- 9 

12 

A078R 

12w 

1.85 

1.296 

740E- 9 

12 

A0789 

24* 

2.35 

1.297 

250E- 9 

12 

'.0 789 

42w 

1.95 

1.298 

23BE-.9 

12 

30789 

80* 

2.88 

1.299 

892E-10 

12 

A0789 

115* 

2<0J 

1.300 

327E-10 

12 

A0789 

170* 

1.55 

1.301 

235E-10 

12 

AG789 

250* 

1.28 

1.302 

180E-10 

12 

A0789 

375* 

1.03 

1.302 

168E-10 

12 

AC-789 

aOw 

0.0148 

2.855 

50E-11 

12 

AO 789 

20w 

0.0083 

2.856 

SOE-ll 

12 

A0789 

10* 

0.0063 

2.85 

45E-11 

12 

AO 789 

5* 

0.0042 

2.857 

40E-11 

12 

A0789 

3* 

0.0025 

2.857 

40E-11 

12 

*0789 

1* 

0.0006 

2.857 

40E-11 


20 

AO 

4 

7 

0.6 

2.385 

178E- 8 

20 

AO 

4 

12 

0.25 

2.385 

165C-10 

2o 

AO 

4 

24 

0.20 

2.386 

395E-10 

2C 

30 

4 

42 

0.13 

2.386 

256E-10 

2-- 

30 

4 

80 

0.20 

2.387 

205E-10 

20 

30 

4 

170 

0.68 

2.387 

150E-10 

20 

AO 

4 

325 

1.92 

2.388 

95E-10 

20 

AO 

4 

60u 

1.50 

2.388 

58E-10 

20 

AO 

7 

7 

2.65 

2.406 

5356- 9 

20 

AO 

7 

12 

1.59 

2.406 

150E- 9 

20 

AO 

7 

24 

1.66 

2.407 

220E- 9 

20 

30 

7 

42 

1.71 

2.407 

131E- 9 

20 

30 

7 

80 

1.70 

2.408 

180E- 9 

20 

AO 

7 

170 

1.69 

2.408 

160E- 9 

20 

AO 

7 

325 

2.82 

2.409 

105E- 9 

20 

30 

7 

500 

3.13 

7.400 

98E- 9 

21 

AO 

1 

7 


2.969 

415E- 9 

21 

AO 

1 

12 


2.969 

960E- 9 

21 

AO 

1 

24 


2.969 

732E- 9 

21 

AO 

1 

42 


2.969 

385E- 9 

21 

AO 

1 

80 


2.970 

16BE- 9 

21 

AO 

1 

170 


2.970 

95E- 9 

21 

AC 

1 

250 


2.970 

348E-10 

21 

AO 

1 

325 


2.971 

292E-10 

21 

AO 

1 

500 


2.971 

475E-10 


AGE ACTIVITY 

BUG 

STD 


(DAYS! 

IMA| 

(MA) 

(MA) 




40E-11 

668E- 9 

JI 



40E-11 

668E- 9 

J1 



40E-21 

668E- 9 

JI 



40E-21 

668E- 9 

JI 



40E-22 

668E- 9 

ji 



40E-22 

668E- 9 

ji 



40E-22 

668E- 9 

ji 



40E-22 

668E- 9 

ji 



40E-22 

668E- 9 

ji 

1.303 

60E-11 

40E-22 

668E- 9 

ji 

1.304 

60E-11 

40E~'l 

670E- 9 

ji 

1.304 

40E-11 

40E--. 

670E- 9 

ji 

1.304 

40E-11 

40E-22 

670E- 9 

ji 

1.304 

40E-11 

40E-22 

670E- 9 

ji 

1.304 

40E-11 

40E-22 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



40E-21 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



40E-11 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



40E-21 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



40E-21 

670E- 9 

ji 



40E-22 

670E- 9 

ji 



♦OE-21 

670E- 9 

ji 



40E-11 

670E- 9 

ji 



40E-21 

670E- 9 

ji 



40E-21 

670E- 9 

ji 



AOE-22 

670E- 9 

ji 



40E-21 

670E- 9 

ji 



♦OE-21 

67pE- 9 

ji 
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TABLE 0.2A UNCORRECTO 4-PI IONISATION CHAMBER RADIATION MEASUREMENTS (DATA)* 


SAMPLE 


SIEVE 

WEIGHT 

AGE 

ACTIVitv 

ACC A 

CTIVITY 

8kg 

STD 


NUMBER 

(MtSHI 

(grams 1 

I DAYS) 

(MAI 

(DAYS) 

IMA) 

(MA) 

IMA) 


30 

AOS- 

8 

7W 

0.380 

1.731 

350E- 9 



40E-11 

670E- 9 

J1 

30 

A02- 

8 

12W 

0.180 

1.732 

715E- 9 



40E-11 

670C- 9 

J1 

30 

A02- 

8 

24W 

0.09 

1.732 

633E- 9 



40E-11 

570E- 9 

Jl 

30 

A02- 

■8 

42W 

0.080 

1.732 

243E- 9 



40E-11 

6706- 9 

J1 

30 

A02-8 

SOW 

0.330 

1.732 

220E- 9 



40E-11 

670E- 9 

Jl 

30 

A02- 

■8 

115W 

0.650 

1.736 

780E-10 



40C-11 

670E- 9 

Jl 

30 

A02- 

8 

170W 

0.990 

1.736 

415E-10 



406-11 

6706- 9 

Jl 

30 

A02- 

8 

250W 

1.370 

1.736 

280E-10 



406-11 

670E- 9 

Jl 

30 

A02- 

■e 

325W 

1.600 

1.736 

215E-10 



40E-11 

6706- 9 

Jl 

30 

A02- 

■e 

40W 

0.0087 

2.875 

50E-11 

1.739 

60E-11 

40E-11 

6706- 9 

Jl 

30 

A02- 

•8 

1W 

0.0028 

2.876 

48E-U 

1.741 

55E-11 

40E-11 

670E- 9 

Jl 

31 

AO 

5 

7 

0.0426 

11.517 

125E-11 



35E-11 

6726- 9 

Jl 

31 

AO 

s 

12 

1.0505 

11.517 

630E- 9 



35E-11 

67w£- 9 

Jl 

31 

AO 

5 

24 

10.9673 

11.517 

682E- 8 



356-11 

6726- 9 

Jl 

31 

AO 

5 

42 

9.3223 

It.518 

528E- 8 



356-11 

672E- 9 

Jl 

31 

AO 

5 

80 

0.6179 

11.519 

338E- 9 



35E-11 

6726- 9 

Jl 

31 

AO 

5 

170 

0.7370 

11.519 

170E- 9 



356-11 

672E- 9 

Jl 

31 

AO 

5 

325 

0.1484 

11.520 

818E-10 



35E-11 

672E- 9 

Jl 

31 

AO 

5 

500 

0.9811 

11.520 

415E-10 



35E-11 

6726- 9 

Jl 

31 

AO 

8 

7 

0.0318 

12.465 

208E-11 



45E-11 

6706- 9 

Jl 

31 

AO 

8 

12 

1.4278 

12.465 

785E- 9 



45E-11 

670E- 9 

Jl 

31 

AO 

8 

24 

11.6259 

12.466 

650E- 8 



45E-11 

670E- 9 

Jl 

31 

AO 

8 

42 

9.1250 

12.466 

460E- 8 



45E-11 

670E- 9 

Jl 

31 

AO 

8 

80 

0.6132 

12.466 

282E- 9 



45E-11 

6706- 9 

Jl 

31 

AO 

8 

170 

0.7079 

12.468 

805E-10 



45E-11 

670E- 9 

Jl 

31 

AO 

8 

325 

0.8565 

12.468 

472E-10 



456-11 

6706- 9 

Jl 

31 

AO 

a 

500 

0.5478 

12.459 

670E-10 



40E-11 

670E- 9 

Jl 

31 

A05-8 

7w 

0.0620 

12.584 

456-11 



456-11 

6706- 9 

Jl 

31 

A05-8 

12W 

2.2153 

12.584 

112E- 8 



456-11 

6706- 9 

Jl 

31 

A05-8 

24W 

21.3518 

12.586 

130E- 7 



456-11 

670 E- 9 

Jl 

31 

A05-8 

42W 

18. 704(5 

12.587 

600E- 8 



45E-11 

670E- 9 

Jl 

31 

A05-8 

SOW 

1.2252 

12.588 

6056- 9 



45E-11 

670E- 9 

Jl 

31 

A05-8 

170w 

1.3958 

12.588 

1756- 9 



45E-U 

6706- 9 

Jl 

31 

A05-8 

325W 

1.3441 

12.589 

108E- 9 



456-11 

67CE- 9 

Jl 

31 

A05-8 

40W 

0.0029 

17.045 

706-11 

16.042 

776-11 

426-11 

6556- 9 

Jl 

31 

A05-8 

30W 

0.0024 



16.044 

756-11 

42E-11 

6556- 9 

Jl 

31 

A05-3 

20W 

0.0016 



16.045 

726-11 

426-11 

6556- 9 

Jl 

31 

A05-8 

10W 

0.0010 



16.045 

656-11 

426-11 

655E- 9 

Jl 

31 

A05-8 

3W 

0.0006 



16.046 

63E-11 

42E-11 

655E- 9 

Jl 

31 

AOS—8 

3W 

0.0004 



16.047 

58E-11 

426-11 

6956- 9 

Jl 

31 

A05-8 

1W 

0.0004 



16.048 

55E-11 

426-11 

6556- 9 

Jl 
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TAt'Lfc r ’.^B UNCORRtC T tD 4-P! lONIJATION CHAMsFR RADI A I iON MEASUREMENTS I DECAY) + 


Sample 


SIEVE 

weight 

AGE 

ACTIVITY 

BKG 

STD 


NUMBER 

(MESH)(GRAMS 1 

(DAYS) 

(MA) 

(MA) 

(MA) 


01 

AO 

2 

7 

1.8 

0.541 

340E- 8 

40E-11 

670E- 9 


01 

AO 

2 

7 

1.8 

1.093 

188E- 8 

40E-11 

668E- 9 

J1 

01 

AO 

2 

7 

1.8 

1.938 

875E- 9 

40E-11 

670E- 9 

J1 

01 

AO 

2 

7 

1.8 

2.499 

568E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

7 

1.8 

4.052 

230E- 9 

40E-11 

670E- 9 

J1 

01 

AO 

2 

7 

1.8 

4.250 

210E- 9 

40E-11 

670E- 7 

Ji 

oi 

AO 

2 

7 

1.8 

4.951 

163E- 9 

40E-11 

670E- 9 

Jl 

ni 

AO 

2 

7 

1.8 

5.471 

150E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

7 

1.8 

5.961 

130E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

7 

1.8 

7.963 

932E-10 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

7 

1.8 

11.924 

615E-10 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

7 

1.8 

13.941 

525E-1C 

50E-11 

665E- 9 

Jl 

01 

AO 

2 

7 

1.9 

18.039 

423E-10 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

7 

1.8 

26.979 

310E-10 

40E-11 

692E- 9 


01 

AO 

2 

7 

1.8 

29.975 

285E-10 

40E-11 

692E- 9 

Jl 

01 

AO 

2 

7 

1.8 

34.013 

260E-10 

40E-11 

692E- 9 

Jl 

01 

AO 

2 

/ 

1.8 

37.007 

248E-10 

40E-11 

690E- 9 


01 

AO 

2 

7 

1.8 

40.983 

228E-10 

40E-11 

695E- 9 

Jl 

01 

AO 

2 

7 

1.8 

43.970 

210E-10 

40E-11 

660E- 9 

Jl 

01 

AO 

2 

7 

1.8 

>1.053 

180E-10 

30E-11 

680E- 9 

Jl 

01 

AO 

2 

7 

1.8 

57.133 

160E-10 

40E-11 

665E- 9 

Jl 

01 

AO 

2 

7 

1.8 

71.052 

140E-1C 

40E-11 

675E- 9 

Jl 

01 

AO 

2 

7 

1.8 

79.012 

130E-10 

40E-.1 

760E- 9 

Jl 

01 

AO 

2 

7 

1.8 

83.159 

115E-10 

30E-11 

666E- 9 

Jl 

01 

AO 

2 

7 

1.8 

101.156 

102E-10 

40E-U 

670E- 9 

Jl 

01 

AO 

2 

7 

1.8 

143.080 

710E-11 

35E-11 

660E- 9 

Ji 

01 

AO 

2 

7 

1.8 

221.908 

355E-11 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

12 

1.9 

0.541 

670E- 8 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

12 

1.9 

1.093 

370E- 8 

40E-11 

*68E- 9 

Jl 

01 

AO 

2 

12 

1.9 

1.938 

185E- 8 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

12 

1.9 

2.499 

125E- 8 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

12 

1.9 

4.052 

560E- 9 

40E-11 

S70E- 9 

Jl 

01 

AO 

2 

12 

1.9 

4.250 

512F- 9 

40E-11 

670E- 9 

Jl 

01 

AU 

2 

12 

1.9 

4.952 

400E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

12 

1.9 

5.471 

355E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

12 

1.9 

5.961 

315E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

12 

1.9 

7.963 

223E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

12 

1.9 

11.927 

155E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

12 

1.9 

13.941 

140E- 9 

50E-11 

66SE- 9 

Jl 

01 

AO 

2 

12 

1.9 

19.039 

112E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

12 

1.9 

19.956 

100E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

12 

1.9 

26.992 

8S0E-10 

40E-11 

692E- 9 

Jl 

01 

AO 

2 

12 

1.9 

29.976 

790E-10 

40E-11 

692E- 9 

Jl 

01 

AO 

2 

12 

1.9 

34.013 

720E-10 

40E-11 

692E- 9 

Jl 

01 

AO 

2 

12 

1.9 

37.008 

682E-10 

40E-11 

690E- 9 

Jl 

01 

AO 

2 

12 

1.9 

40.983 

640E-10 

40E-11 

695E- 9 

Jl 

01 

AO 

2 

12 

1.9 

43.971 

595E-10 

40E-11 

680E- 9 

Jl 

01 

AO 

2 

12 

1.9 

51.052 

525E-10 

30E-11 

680E- 9 

Jl 

01 

AO 

2 

12 

1.9 

57.134 

480E-10 

40E-11 

665E- 9 

Jl 

Cl 

AO 

2 

12 

1.9 

71.052 

415E-10 

40E-11 

675E- 9 

Jl 
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C-.<V 


;A\ii>(.t 


SCOP'*: CTf> 4-Pi IONI/AIIO ‘1 CmAMufp A.r>iai|nn MCA S'jREMENTS 


wC'om 

«**ESH) (<;►!Au^) 


a&£ ac'Jv/ty 

(0ay5> (wa) 


0KG STD 
(MA) {MA1 



AC 

/ 

12 

l.“ 

79.013 

390E-10 

01 

AO 

2 

12 

1.9 

8’.180 

354£-lo 

01 

AO 

2 

12 

1.9 

102.186 

310E-10 

1 

AO 

2 

12 

1.9 

143.080 

210E-10 

•'1 

AO 

2 

12 

1.9 

221.908 

not-io 

0! 

AO 

2 

24 

2.8 

0.841 

535t- 0 

91 

AO 

2 

24 

2.8 

1.093 

291E- 8 

01 

AC 

? 


2.3 

1.938 

145E- 8 

•JI 

AO 

2 

24 

2.8 

2.499 

991E- 9 

01 

AO 

2 

24 

2.8 

4.062 

425E- 9 

V I 


2 

24 

2.8 

4.250 

388E- 9 

Cl 

AO 

2 

24 

2.8 

4.953 

303E- 9 

01 

AO 

2 

24 

2.8 

5.471 

270E- 9 

Cl 

SO 

2 

24 

2.8 

5.962 

240b- 9 

01 

AO 

2 

24 

2.8 

1.963 

162E- 9 

01 

AO 

2 

24 

2.8 

11.927 

118E- 9 

91 

AO 

2 

24 

2.8 

13.941 

105E- 9 

01 

AO 

2 

24 

2.8 

18.040 

837E-10 

01 

AO 

2 

24 

2.8 

19.956 

780E-10 

Cl 

AO 

2 

24 

2.8 

26.992 

648E-10 

01 

AO 

2 

24 

2.8 

29.977 

600E-10 

01 

AO 

2 

24 

2.8 

34.014 

550E-1O 

01 

AO 

2 

24 

2.8 

37.008 

515E-10 

01 

AO 

2 

24 

2.8 

40.984 

460E-10 

9! 

AO 

2 

24 

2.8 

43.972 

450E-10 

01 

AO 

2 

24 

2.8 

51.052 

400E-10 

01 

AO 

2 

?« 

2.8 

57.135 

362E-10 

01 

AO 

2 

24 

2.8 

71.053 

312E-10 

01 

AO 

2 

24 

2.8 

79.013 

290E-10 

01 

AO 

2 

24 

2.8 

83.161 

268E-10 

01 

AO 

2 

24 

2.8 

101.156 

238E-10 

01 

AO 

2 

24 

2.8 

143.080 

160E-10 

01 

AO 

2 

24 

2.8 

221.908 

810E-11 

01 

AO 

2 

42 

2.6 

0.541 

290E- 3 

01 

AO 

2 

42 

2.6 

1.093 

160E- 8 

01 

AO 

2 

42 

2.6 

1.938 

780E- 9 

01 

AO 

2 

42 

2.6 

2.500 

519E- 9 

01 

AO 

2 

42 

2.6 

4.052 

222E- 9 

01 

AO 

2 

42 

2.6 

4.251 

205E- 9 

01 

AO 

2 

42 

2.6 

4.954 

158E- 9 

Cl 

AO 

2 

92 

2.6 

5.471 

140E- 9 

01 

AO 

2 

42 

2.6 

5.963 

128E- 9 

01 

AO 

2 

42 

2.6 

7.964 

910E-10 

01 

AO 

2 

42 

2.6 

11.927 

615E-10 

01 

AO 

2 

42 

2.6 

13.941 

538E-10 

01 

AO 

2 

42 

2.6 

18.041 

438E-10 

01 

AO 

2 

42 

2.6 

19.958 

410E-10 

01 

AO 

2 

42 

2.6 

26.993 

3**0E-10 

01 

AO 

2 

42 

2.6 

29.978 

312E-10 

01 

AO 

2 

42 

2.6 

34.015 

290E-10 


40E-11 760E- 9 
30E-U 866E- 9 
40E-11 670E- 9 
35E-11 660E- 9 
40E-11 670E- 9 
40E-11 670E- 9 
40E-11 668E- 9 
40E-11 670E- 9 
49E-11 670E- 9 
40E-11 670E- 9 
40E-11 670E- 9 
40E-11 670E- 9 
40E-11 670E- 9 
40E-11 670E- 9 
40E-11 670E- 9 
40E-11 670E- 9 
50E-11 665E- 9 
40E-H 670E- 9 
40E-11 670E- 9 
40E-11 692E- 9 
40E-U 692E- 9 
40E-11 692E- 9 
40E-11 690E- 9 
40E-11 695E- 9 
40E-11 6*0E- 9 
30E--11 680E- 9 
40E-11 665E- 9 
40E-11 675E- 9 
40E-X1 760E- 9 
30E-11 666E- 9 
40E-11 670E- 9 
35E-11 660E- 9 
40E-11 670E- 9 

40E-11 670E- 9 
40E-11 666E- 9 
40E-11 670E- 9 
40E-11 670E- 9 
40E-11 670E- 9 
40E-11 670E- 9 
40E-H 670E- 9 
40E-11 670E- 9 
40E-11 670E- 9 
40E-11 670E- 9 
40E-11 670E- 9 
50E-11 665E- 9 
40E-1X 67oE- 9 
40E-11 670E- 9 
40E-11 692E- 9 
40E-11 692E- 9 
40E-11 692E- 9 


(DECAY)- 


Jl 

JX 

Jl 

j: 

Jl 

Jl 

Jl 

Jl 

Jl 

j: 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

ji 

Ji 

ji 

Jl 

Jl 

Jl 

Jl 
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l'.2>* uNCOROtCTEO 4_(>| I0NI/.ATI0N CHAMBER RAO IA T ? CN MEASUREMENTS (DECAY)* 


S*MP(.F 

SI tv" 

VEIGHT 

AGP 

ACTIVITY 

9KG 

STD 


Nyv0t.R 

(MESH) (GRAM<-! 

(DAYS! (MA) 

(MA) 

(MA) 


Ji 

AO 

2 

A2 

2.6 

37.00° 

275C-10 

*CE-11 

690E- 9 

Jl 

cl 

AO 

2 

u2 

2.6 

40.984 

260E-10 

40E-11 

695E- 9 

Jl 

cl 

AO 

2 


2.6 

43.972 

240E-10 

40E-11 

680E- 9 

Jl 

vl 

AO 

2 

42 

2.6 

51.050 

210E-10 

30E-11 

680E- 9 

Jl 

01 

AO 

2 

42 

2.6 

57.135 

295E-10 

40E-11 

665E- 9 

Jl 

01 

AO 

2 

42 

2.6 

71.056 

168E-10 

40E-11 

675E- 9 

Jl 

cl 

AO 

2 

42 

2.6 

79.015 

160E-10 

4CE-11 

760E- V 

jl 

01 

AO 

2 

42 

2.6 

07.162 

1-4E-10 

30R-11 

666E- 9 

Jl 

0! 

AC 

2 

42 

?#6 

1Jl.156 

! JOE-1*' 

40E-1) 

670E- 9 

Jl 

-1 

AO 

2 

42 

■>.6 

147.080 

640E-11 

35E-11 

660E- 9 

Jl 

Cl 

AO 

2 

42 

2.6 

221.912 

435E-11 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

* J 

3.4 

0.54) 

135E- » 

40E-11 

670E- 9 

Jl 

cl 

AO 

2 

8v 

* • 4 

1.047 

710c- 9 

40E-1: 

668E- 9 

Jl 

Vi 

AO 

■y 

A 

8 V 

3.4 

i .9 38 

345t- 9 

49E-11 

o70E- 9 

Jl 

01 

AO 

2 

HO 

? ♦ ', 

2.500 

226E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

«U* 

3.4 

4.052 

9696-1'' 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

6J 

■*.4 

4.251 

880E-19 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

80 

3*4 

4.955 

6856-10 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

8C 

3«4 

5.472 

602E-10 

49E-11 

670E- 9 

Jl 

/•I 

AC 

2 

3<; 

3.4 

5.963 

533E-1C 

40E-11 

670E- 9 

Jl 

oi 

AO 

2 

6v 

T.4 

7.964 

380E-10 

40E-11 

670E- 9 

1 7 

•Jl 

AO 

2 

90 

3.4 

11.928 

2696-10 

4GE-11 

670E- 9 

Jl 

•Jl 

AO 

-» 

30 

3.4 

17.942 

225E-10 

50E-11 

665E- 9 

Jl 

01 

AO 

-» 

HO 

3.4 

IS.042 

189E-10 

4CE-11 

670E- 9 

j: 

vl 

A rt 
**V 

2 

60 

3.4 

14.958 

172E-10 

49F-11 

670E- 9 

j: 

01 

AC 

2 

80 

3.4 

27.034 

150E-10 

40E-11 

692E- 9 

ji 

01 

AO 

2 

8- 

3.4 

24.978 

138E-10 

40E-U 

692E- 9 

ji 

-1 

AO 

2 

a** 

3.4 

34.015 

130E-10 

40E-11 

692E- 9 

ji 

01 

AO 

2 

8V 

3.4 

37.010 

122E-10 

4CE-11 

690C- 9 

ji 

Cl 

AO 

2 

80 

3.4 

40.985 

112E-10 

40E-11 

695E- 9 

j i 

01 

AO 

2 

60 

3.4 

43.973 

110E-19 

40E-11 

680E- 9 

j - . 

01 

AO 

? 

80 

3.4 

51.044 

960E-11 

7CE-1I 

680E- 9 

ji 

01 

AO 

2 

80 

3.4 

57.137 

860E-11 

4CE-11 

665E- 7 

J! 

Vi 

*0 

2 

80 

3.4 

71.055 

738E-11 

40E-11 

67IE- 9 

J: 

o 1 

AO 

2 

«V 

3.4 

75.016 

690E-11 

40E-11 

760F- 9 

Ji 

01 

AO 

2 

80 

3.4 

83.164 

645E-11 

30E-11 

666E- 9 

J! 

01 

AO 

2 

80 

3.4 

101.156 

575E-11 

40E-11 

670E- 9 

Jl 

Cl 

AO 

2 

80 

3.4 

143.080 

390E-11 

35E—11 

660E- 9 

Jl 

Cl 

AO 

2 

80 

3.4 

221.912 

240E-11 

40E-11 

670E- 9 

Jl 

01 

AO 

4. 

170 

4 . V 

0.541 

795E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

170 

4.<J 

1.093 

410E- 9 

4GE-11 

668E- 9 

Jl 

Cl 

AO 

2 

170 

4. V 

1.938 

193E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

170 

4.9 

2.5 JO 

130E- 9 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

170 

4.9 

4.053 

540E-10 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

170 

M. 9 

4.251 

498E-10 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

170 

4.9 

4.955 

J85E-10 

40E-11 

670E- 9 

Jl 

01 

AO 

2 

170 

4.9 

5.472 

345E-10 

40E-11 

670E- 9 

Ji 

01 

AO 

2 

170 

4.9 

5.964 

305E-10 

40E-11 

670E- 9 

Jl 

“1 

AO 

2 

170 

4.9 

7.964 

718E-10 

40E-11 

670E- 9 

Jl 
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T*t>LE 0.23 UNCORRECTED 4-PI IONIZATION CHAMBER RADIATION MEASUREMENTS (DECAY)* 

SAMPLE SIEVE WEIGHT ACE ACTIVITY BKG STD 

NUMBER (MESH)(GMCMS! (DAYS) IMA) IMA) (MAI 


01 

AO 

2 

170 

A.9 

11.929 

150E-10 

01 

AO 

Z 

1/u 

4 • V 

13.*42 

133E-10 

01 

AO 

2 

170 

4.9 

18.042 

108E-10 

01 

AO 

2 

170 

4.9 

19.958 

lone-io 

01 

AO 

2 

170 

4.9 

27.035 

830E-11 

01 

AC 

2 

170 

4.9 

29.980 

790E-11 

01 

AO 

2 

170 

4.9 

3—015 

730E-11 

01 

AO 

2 

170 

4.9 

37.013 

680E-11 

01 

AO 

2 

170 

4.9 

40.988 

635E-11 

01 

AO 

2 

170 

4.9 

41.975 

610E-11 

01 

AO 

2 

170 

4.9 

51.044 

530E-11 

01 

AO 

2 

170 

4.9 

57.138 

492E-11 

r«» 

AO 

2 

170 

4.9 

71.056 

400E-11 

Oi 

AO 

2 

170 

4.9 

79.018 

395E-11 

01 

AO 

2 

170 

4.9 

83.165 

370E-11 

01 

AO 

2 

170 

4.9 

101.156 

350E-11 

03 

AO 

2 

170 

4.9 

143.080 

730E-11 

01 

AO 

2 

170 

4.9 

221.914 

205E-11 

iN « 

«* * 

AC 

2 

250 

2.1 

0.541 

290E- 9 

01 

AO 

2 

250 

2.1 

1.093 

150E- 9 

01 

AO 

2 

250 

2.1 

1.938 

710E-10 

01 

AO 

2 

250 

2.1 

2.‘01 

469E-10 

01 

AO 

2 

250 

2.1 

4.054 

200E-10 

01 

AO 

2 

250 

2.1 

4.252 

190E-10 

01 

AO 

2 

250 

2.1 

4.955 

145E-10 

01 

AO 

2 

250 

2.1 

5.472 

135E-10 

01 

AO 

2 

2*0 

2.1 

5.964 

120E-1C 

01 

AO 

2 

250 

2.1 

7.965 

8st-10 

01 

AO 

2 

250 

2.1 

11.930 

615E-11 

01 

AO 

2 

250 

2.1 

13.943 

550E-11 

Cl 

AO 

2 

250 

2.1 

18.043 

442E-11 

01 

AO 

2 

250 

2.1 

19.961 

400t-ll 

01 

AO 

2 

250 

2.1 

77.038 

320E-11 

01 

AO 

2 

250 

2.1 

29.980 

790E-11 

01 

AO 

2 

250 

2.1 

34.021 

295E-11 

01 

AO 

2 

250 

2.1 

37.015 

275E-11 

01 

AO 

2 

250 

2.1 

40.991 

260E-11 

01 

AO 

2 

250 

2.1 

43.977 

265E-11 

01 

AO 

2 

250 

2.1 

51.041 

213E-11 

01 

AO 

2 

250 

2.1 

57.139 

220E-11 

01 

AO 

2 

250 

2.1 

71.057 

195E-11 

Cl 

AO 

2 

250 

2.1 

79.019 

180E-11 

01 

AO 

2 

250 

2.1 

83.167 

155E-11 

01 

AO 


250 

2.1 

101.156 

150E-11 

01 

AO 

2 

250 

2.1 

143.080 

100E-11 

01 

AO 

2 

250 

2.1 

221.915 

105E-11 

01 

AO 

2 

325 

1.6 

0.541 

238E- 9 

01 

AO 

2 

325 

1.6 

1.093 

lilt. Q 

01 

AO 

2 

325 

1.6 

1.941 

5*oi-lC 


40E-11 

670E- 9 

J1 

50E-11 

665E- 9 

J1 

40E-11 

670E- 9 

J1 

4GC-11 

67CE- 9 

Jl 

40E-11 

692E- 9 

Jl 

40E-11 

692E- 9 

Jl 

40E-11 

692 E- 9 

Jl 

40E-11 

690E- 9 

Jl 

40E-11 

695E- 9 

Jl 

4CE-11 

680E- 9 

Jl 

30E-11 

680E- 9 

Jl 

40E-11 

665E- 9 

Jl 

40E-11 

675E- 9 

Jl 

40E-11 

760E- 9 

Jl 

30E-11 

666E- 9 

Jl 

40E-11 

670E- 9 

Jl 

35E-11 

660E- « 

Jl 

40E-11 

670E- 9 

Jl 

40E-11 

670E- 9 

Jl 

40E-11 

66BE- 9 

Jl 

40E-11 

&70E- 9 

Jl 

40E-11 

670E- 9 

Jl 

40E-11 

670E- 9 

Jl 

40E-11 

670E- « 

Jl 

40E-11 

670E- 9 

Jl 

40E-11 

670E- 9 

Jl 

40E-11 

670E- 9 

J» 

40E-11 

670E- 9 

Jl 

40E-11 

670E- 9 

Jl 

50E-11 

665E- 9 

Jl 

40E-11 

6'» OE- 9 

Jl 

40E-H 

670E- 9 

Jl 

4 0 E* 11 

692E- 9 

Jl 

40E-11 

692E- 9 

jl 

40E-11 

692E- 9 

Jl 

40E-11 

690E- 9 

Jl 

40E-11 

695E- 9 

Jl 

40E-11 

6S0E- 9 

Jl 

30E-11 

680E- 9 

J>. 

40E-11 

665E- 9 

•> 
W A 

40E-11 

675E- 9 

Jl 

40E-11 

750E- 9 

Jl 

30E-11 

666E- 9 

Jl 

40E-11 

670E- 9 

Jl 

35E-11 

660E- 9 

Jl 

40E-11 

670E- 9 

Ji 

40E-11 

670E- 9 

Jl 

40E-11 

668E- 9 

Jl 

40E-11 

670E- 9 

Jl 
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TABLE i',23 UflCORRtCTEO 4-P! IONIZATION CHAMBER RADIATION MEASUREMENTS 10ECAY!+ 


SAMPLF. 


SIEVE 

weight 

AGE , 

ACTIVITY 

BKG 

STD 


NUMBER 


(MESHf1 GRAMS 1 

(OATS) 

(MA) 

(MA) 

(MA) 


Cl AO 

2 

325 

1.6 

2.501 

388E-10 

40E-11 

670E- 9 

J1 

01 AO 

2 

325 

1.6 

4.054 

170E-10 

40E-11 

670E- 9 

J1 

01 AO 

2 

325 

1.6 

4.252 

160E-10 

40E-11 

670E- 9 

J1 

01 AO 

2 

325 

1.6 

4.956 

124E-10 

40E-11 

670E- 9 

J1 

01 AO 

2 

325 

1.6 

5,475 

115E-10 

40E-11 

670E- 9 

Jl 

01 AO 

2 

325 

1.6 

5.964 

102E-10 

40E-11 

670E- 9 

J1 

01 AO 

2 

325 

1.6 

7.967 

762E-11 

40E-11 

670E- 9 

J1 

01 AO 

2 

325 

1.6 

11.930 

535E-11 

40E-11 

670E- 9 

J A 

01 AO 

2 

325 

1.6 

13.944 

470E-U 

50E-11 

665E- 9 

J1 

01 AO 

2 

325 

1.6 

18.045 

365E-11 

40E-11 

670E- 9 

J1 

01 AO 

2 

325 

1.6 

19.961 

345E-11 

40E-11 

670E- 9 

Jl 

01 AO 

2 

325 

1.6 

27.038 

29GE-11 

40E-11 

692E- 9 

J1 

01 AO 

2 

325 

1.6 

29.981 

268E-11 

40E-11 

69ZE- 9 

Jl 

ui ao 

2 

325 

1.6 

34.022 

750E-11 

40E-11 

692E- 9 

Jl 

01 AO 

2 

325 

1.6 

37.017 

235E-11 

40E-11 

690E- 9 

Jl 

01 AO 

2 

325 

1.6 

40.993 

220E-11 

40E-11 

695E- 9 

Jl 

01 AO 

2 

325 

1.6 

43.979 

225E-U 

40E-11 

680E- 9 

Jl 

01 AO 

2 

325 

1.6 

51.041 

180E-11 

30E-11 

680E- 9 

Jl 

01 AO 

2 

325 

1.6 

57.139 

170E-11 

40E-11 

665E- 9 

Jl 

01 AO 

2 

325 

1.6 

71.059 

150E-11 

40E-11 

675E- 9 

Jl 

01 AO 

7 

325 

1.6 

79.019 

140E-11 

40E-11 

760E- 9 

Jl 

01 *0 

2 

325 

1.6 

83.168 

130E-11 

30E-11 

666E- 9 

Jl 

01 AO 

2 

325 

1.6 

101.156 

135E-11 

40E-11 

670E- 9 

Jl 

01 AO 

2 

325 

1.6 

143.080 

90E-11 

35E-11 

660E- 9 

Jl 

01 AO 

2 

325 

1.6 

22..916 

85C~il 

40E-11 

670E- 9 

Jl 

01 AO 

? 

500 

1.7 

0.541 

395E- 9 

40E-11 

670E- 9 

J3 

01 AO 

2 

500 

1.7 

1.093 

200E- 9 

40E-11 

668E- 9 

Jl 

01 AO 

2 

500 

1. 7 

1.941 

952E-10 

40E-11 

670E- 9 

Jl 

01 AO 

2 

500 

1.7 

2.502 

631E-10 

40E-11 

670E- 9 

Jl 

01 AO 

2 

500 

1.7 

4.055 

280E-10 

40E-11 

670E- 9 

Jl 

01 AO 

2 

500 

1.7 

4.252 

260E-10 

40E-11 

670E- 9 

Jl 

01 AO 

2 

500 

1.7 

4.956 

208E-10 

40E-11 

670E- 9 

Jl 

01 AO 

2 

5G0 

1.7 

5.475 

190E-10 

40E-11 

670E- 9 

Jl 

01 AO 

2 

500 

1.7 

5.965 

170E-10 

40E-11 

670E- 9 

Jl 

01 AO 

2 

500 

,7 

7.967 

120E-10 

40E-11 

670E- 9 

Jl 

01 AO 

2 

500 

1.7 

11.931 

80E-10 

40F.-11 

670E- 9 

Jl 

01 AO 

2 

500 

1.7 

13.945 

720E-!1 

50E-11 

665E- 9 

Jl 

01 AO 

? 

500 

1.7 

18.047 

580E-11 

40E-11 

670E- 9 

Jl 

Oi AO 

2 

500 

1.7 

19.9wl 

SlOE-’.l 

40E-11 

670E- 9 

Jl 

01 AO 

2 

300 

1.7 

27.041 

420E-1’ 

40E-11 

692E- 9 

Jl 

Cl AO 

2 

500 

’ .7 

29.982 

385E-11 

40E-11 

692E- 9 

Jl 

01 AO 

2 

500 

1.7 

34.025 

370E-11 

40E-11 

692E— 9 

Jl 

01 AO 

2 

500 

1.7 

37.019 

335E-11 

40E-11 

690E- 9 

Jl 

01 AO 

7 

50u 

1.7 

40.993 

320E-11 

40E-11 

695E- 9 

Jl 

01 AO 

2 

500 

1.7 

51.039 

263E-1) 

30E-11 

680c- 9 

Jl 

01 AO 

2 

500 

1.7 

57.142 

230E-11 

40F-11 

665E- 9 

Jl 

01 AO 

2 

500 

1.7 

71.060 

190E-11 

40E-11 

675E- 9 

Jl 

01 AO 

2 

500 

1.7 

79.021 

190E-11 

40E-11 

760E- 9 

J1 

Ci AO 

2 

500 

1.7 

33.170 

180E-11 

30E-11 

666E- 9 

Jl 

01 AO 

? 

500 

1.7 

101.156 

170E-11 

40E-11 

670E- 9 

Jl 

01 AO 

2 

500 

1.7 

143.080 

110E-U 

35E-11 

660E- 9 

Jl 

01 AC 

2 

500 

1.7 

221.916 

80E-11 

40E-11 

670E- 9 

Jl 
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table 

0.2B 

UNCORRECTED 

4-Pl IONIZATION CHAMBER 

raoiation MEASUREMENTS I DECAY I + 

sample 

SILVE WEIGHT 

AGE 

ACTIVITY 

8KG 

STD 


NUMBER 

(MESH)1GRAMS) 

(DAYS) 

(MA) 

(MA) 

(MA) 


31 

AO 

4 A 

23*5185 

221.920 

515E- 9 

40E-11 

6’0E- 9 

J1 

31 

AO 

4 A 

23.5185 

143.080 

105E- 5 

35E-11 

660E- 9 

J1 

31 

AO 

4 A 

23.5185 

101.156 

158E- 8 

40E-11 

670E- 9 

ji 

31 

AO 

4 A 

23.5185 

83.151 

180E- 8 

23E-11 

666E- 9 

J1 

31 

AO 

4 A 

23.5185 

79.003 

200E- 8 

40E-11 

760E- 9 

J1 

31 

AO 

4A 

23r5185 

71.049 

220E- 8 

40E-11 

675E- 9 

J1 

31 

AO 

4 A 

23.5i85 

57.126 

265E- 8 

40E-11 

665E- 9 

J1 

31 

AO 

4A 

23.51d5 

51.075 

30CE- 8 

30E-U 

680E- 9 

J1 

31 

AO 

4A 

23.5185 

43.981 

350E- 8 

40E-11 

680E- 9 

J1 

31 

AO 

4 A 

23.5185 

40.996 

385E- 8 

40E-U 

695E- 9 

J1 

31 

AO 

4 A 

23.5185 

37.021 

425E- 8 

40E-11 

690E- 9 

J1 

31 

AO 

4 A 

23.5185 

34.027 

460E- 8 

40E-11 

692E- 9 

J1 

31 

AO 

4A 

23.5185 

29.971 

510E- 8 

40E-1’ 

692E- 9 

J 1 

31 

AO 

4A 

23.5185 

26.986 

570E- 8 

40E-U 

692E- 9 

J 1 

31 

AO 

4A 

23.5185 

19.951 

715E- 8 

40E-11 

570E- 9 

1 1 

31 

AO 

4A 

23.5185 

18.038 

778E- 8 

40E-11 

6/0E- 9 

J 1 

31 

AO 

4A 

23.5185 

13.962 

970E- 8 

50E-11 

665E- 9 

JX 

31 

AO 

4A 

23*5185 

11.929 

116E- 7 

40E-11 

670E- 9 

JX 

31 

AO 

4A 

23.5185 

10.269 

142E- 7 

40E-11 

670E- 9 

Jl 

31 

AO 

4B 

1.0008 

10.269 

569E- 9 

40E-11 

670E- 9 

J1 

31 

AO 

4B 

1.0008 

11.938 

490E- 9 

40E-11 

670E- 9 

Jl 

31 

AO 

40 

1.0008 

13.963 

420E- 9 

50E-U 

665E- 9 

JX 

31 

AO 

48 

1.0008 

18.034 

327E- 9 

40E-11 

670E- 9 

Jl 

31 

AO 

48 

1.0008 

19.948 

290E- 9 

40E-11 

670E- 9 

J 1 

31 

AO 

4B 

1,0008 

26.981 

228E- 9 

40E-11 

692E- 9 

Jl 

31 

AO 

4B 

1.0008 

29.972 

205E- 9 

40E-U 

692E- 9 

Jl 

31 

AO 

4B 

1.0008 

34.028 

190E- 9 

40E-11 

692E- 9 

Jl 

31 

10 

*8 

1.0008 

37.021 

172E- 9 

40C-U 

690E- 9 

Jl 

31 

AO 

4B 

1.0008 

40.997 

160E- 9 

40E-11 

695E- 9 

Jl 

31 

AO 

4B 

1.0008 

51.076 

117E- 9 

30E-11 

680E- 9 

Jl 

31 

Al, 

48 

1.0008 

57.126 

108E- 9 

40E-11 

665c- 9 

J1 

31 

AO 

4B 

1.0008 

71.049 

855E-10 

40E-11 

675E- 9 

Jl 

31 

AO 

40 

1.0008 

79.005 

775E-10 

40E-U 

760E- 9 

Jl 

31 

AO 

48 

1.0008 

83.152 

700E-10 

30E-11 

666E 9 

J 1 

31 

AO 

48 

1.0008 

101.156 

610E-10 

40E-11 

670E- 9 

J 1 

31 

AO 

40 

1.0008 

143-080 

390E-10 

35E-11 

660E- 9 

J 1 

31 

AO 

45 

1.3008 

221.920 

198E-10 

40E-11 

670E- 9 

Jl 
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